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Microbiologists in the Nalco Laboratories developed Nalco 234, 
a new concept in bactericides, in their continuing search for 
more efficient and versatile slime control methods. 


NALCO 234 is a new organic liquid formulation, developed and 
proved to meet an industry-wide need for a quick-killing, non- 
odorous bactericide for maintaining clean systems in all types of 
papermaking — including food packaging ‘and Sanitary papers. 


Combining the advantages of excellent slime control with power- 

ful dispersing action on ibrous and gelatinous masses in machine 
systems, Nalco 234 reduces breaks on machines, decreases total 
down time, and helps produce a more uniform sheet. 


Write Nalco, or call your Nalco Representative for full data 
on fast-action Nalco 234, 


onrdtt NATIONAL ALUMINATE CORPORATION 
\ Gok 6197 West 66th Place ° Chicago 38, Illinois 
AANA ALUMINATE 


} WICAG? ? In Canada: Alchem Limited, Burlington, Ontario 
USE WEE th PLACE 
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Serving the Paper Industry through Practical Applied Science | 


AUTOMATIC WIRE GUIDE provides consistent guiding response 

at all machine speeds. This patented Beloit Air Guide needs only moderate air pres- 
sure for smooth, dependable control of wire position. No ratchet mechanism to be 
driven by the contact of the control palm with the wire. Simple, rugged design 


means trouble-free operation, minimum maintenance.— Beloit Iron Works, Beloit, Wis. 


BELOIT 


PAPER MACHINERY 


WHEN YOU BUY BELOIT...YOU BUY MORE THAN A MACHINE! 


talk 
service ? 


Almost everybody promises “service.” But SERVICE is 
more than a word—and it’s more than a promise! 


SERVICE is a PRACTICE, spelled out in WORK. 


Over the years Huyck has offered and practiced a complete 
service to papermakers...service proven by these facts: 


HUYCK has the largest fully-trained field service 
engineering staff in the felt industry—working full 
time for the paper industry. 


HUYCK salesmen have an extensive papermaking 
background plus thorough training in felt manufac- 
turing. 


HUYCK pioneered in laboratory service to paper- 
makers, and still leads the field with the largest and 
best-equipped research and development laboratory in 
the felt industry...always entirely at your service to 
investigate and solve your felt problems. 


Above left to right: Norman C. 


Gould, Cluef Felt Designer ; Paul G. HUYCK performs continuous research to advance 
Mansuy, Assistant Sales Manager; : i” : 

Irving H. Peters, Manager of Field the science of papermaking through improved felt 
Service Engineering; Harold S. manufacture. 

Dahlberg, Director of Research and wey: , ; : : 
Development. This is the finest service record in the industry. It is not 


just a word, not just a promise, but a fact...a record you 
can depend on. 


HUYCK 


first in quality... first in service 


F.C. HUYCK & SONS + ESTABLISHED 1870 « RENSSELAER, NEW YORK 
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MILLS ARE IMPROVING QUALITY 
BY SELECTIVE USE OF DEFOAMERS 


Many mills have learned that the use of the right 
type of defoamer has helped them improve quality. 
Maybe you, too, can benefit by the economical use 
of the right defoamer. 

Hercules has both the technical know-how and the 
range of products to help you. Hercules defoamers 
are available in solid, liquid, or paste form, and are 
designed for practically all types of paper and board. 

We welcome the opportunity to discuss the possi- 


ble advantages to you of the selective use of defoamers. 


ab YOU» 
Paper Makers Chemical Department mY iS 
hy 

HERCULES POWDER COMPANY e Ee 
INCORPORATED 2 oS 

Pesen he ob 2. & 

967 King Street, Wilmington 99, Del. a << 

TER 

Hercules’ well-known Defoamer 4 brick, in use at the Combined ; 

Locks Paper Company in Wisconsin. SIZING MATERIALS AND CHEMICALS FOR PAPER 
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Little 
man 


How Huber filler clays 
help Marathon-packaged 
foods look fresh, 

feel fresh, be fresh 


| big .@s 
business! 


Raenrian Korauentior. 4 


Marathon Corporation is known throughou 
the food industry for wrappers that supply foolproo: 
protection, positive sealing, high gloss, and clean 
crisp, clear printing. And Huber filler clays helt 
Marathon to maintain its fine reputation. 

J. M. Huber filler clays go far towards makin; 
wrapper papers brighter, smoother, and of finer tex 
ture for taking and holding impressions of brilliant 
multi-colored printing in sharp-cut, accurate register 

More than a quarter of a century of experienc 
in scientific clay mining and production lie behir« 
Huber’s important role in the paper industry. Thit 
teen vital laboratory tests*—from crude to finishec 
clay—guarantee product uniformity from bag to car 
load... help maintain paper and printing uniformity 
from ream to roll. 

Whatever your filler clay requirements, Hube 
has the right quality clay to meet your needs. Fo: 
the ultimate assurance of maximum paper perform 
ance, it will pay you to specify Huber Quality Clays 
Write today for your free working sample. 


You saw this advertisement in The Saturday Evening Post. 


ONE OF THE WORLD’S LARGEST CLAY PRODUCERS 


MINES & PEANTS: LANG LEY, SS. C., GRAN IE Vols LeEy SS Gren Ay NeDss SUMS eEeR ean iEE 


J. M. HUBER CORPORATION, 100 PARK AVENUE, NEW YORK 17, N. Y 


Quality Clays for the Paper Industry 


HI-WHITE — low cost airfloated filler clay, mined in 
Georgia, of high brightness, fine particle size, mini- 
mum abrasion. Tested regularly each half-hour dur- 
ing production. 


PARAGON — produced in South Carolina, this low 
cost airfloated filler has a slightly larger particle size 
than Hi-White, its Georgia counterpart. Refined to 
the same close specifications with respect to abrasion 
and uniformity. 


WWE —a Georgia water-washed filler of high, de- 
pendable brightness. Available in lump form for 
use where this type is preferred over the fluffier 
airfloated fillers. Also available pulverized. 


4A 


CWF —a Georgia water-washed filler of same general 
type as WWF but with a slightly coarser particle size 
distribution which in some mills permits higher 
solids slurrying. Lump or pulverized. 


HYDRATEX —a Georgia coating grade of medium 
particle size distribution and priced accordingly. 
Quality controlled throughout. Lump or pulverized. 


SPECIAL HYDRATEX —a Georgia coating grade of 
fine particle size, with excellent covering power 
and flow characteristics ideally suited to certain 
coating methods. Lump or pulverized. 


X-43—a fine particle Georgia coating clay of low 
viscosity and high brightness particularly well 
adapted to high solids coating. Lump or pulverized. 


X-44—a low viscosity Georgia coating grade con 
taining a minimum of soluble salts; excellent fo 
color pigmentation. Lump or pulverized. 


HYDRASPERSE—a drum-dried, low viscosity, hig 
brightness, fine particle, Georgia coating grade, i 
flake form, with the dispersant already added. Save 
“make down”’ time and assures thorough dispersio 
in practically any equipment. 


* Lab tests for: 5.Screen Residue 9. Dispersion 


1. Brightness 6. Adhesive 10. Soluble Salts 
2. Viscosity Demand 11. Abrasion 

3. Particle Size 7. Gloss 12. Moisture 
4.pH 8. Opacity 


13. Suspension j 
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the UNITED STATES is only one produce country! 


Although the United States is the largest producer of elemental sulphur, its 
production is only about one-half of sulphur in all forms produced in the free world.* 

Sulphides of iron, copper, zinc and hydrogen and calcium sulphate are all sources 
of sulphur dioxide, the starting point of the manufacture of that universal and all 
important chemical tool, sulphuric acid. 

Elemental sulphur, per se, is essential for such compounds as carbon bisulphide, 
rubber vulcanizing and certain fungicides, insecticides and black powder. Economics 
dictate the use of the element or the sulphides or sulphate for other products 


and processes. 


*International Minerals Conference, 1952-53 


Sulph j : 
exas Gulf Sulphur Co. viphur Producing Units 
© NEWGULF, TEXAS 
75 East 45th Street, New York 17, N. Y. © MOSS BLUFF, TEXAS 


© SPINDLETOP, TEXAS 
© WORLAND, WYOMING 
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This unretouched photograph shows a 1% solu- 
tion of Kelsize twenty minutes after being 
puddled on blotter. Note how solution remains 
on surface of blotter. This test illustrates that 
the filming properties of Kelsize or Kelgin hold 
water on the surface fibers longer thus provid- 
ing better lubricating action during calendering. 
This permits more smoothing action by calender 


rolls before penetration of aqueous solutions 
occur. 


SMOOTHER SMOOTHNESS = BLOTTER TEST SHOWS WHY 
KELGIN AND KELSIZE SOLUTIONS __ 
WITH oe 
MAKE PAPER AND PAPERBOARD 
KELGIN or KELSIZE SMOOTHER DURING CALENDERING. — 


Here is unretouched photograph of water, with- 
out Kelsize, on piece of same blotter, taken 
seconds after water was placed on blotter. Note 
how water has immediately passed into blotter 
compared to controlled penetration of Kelsize 
solution. Proof that Kelsize and Kelgin are 


superior surface control agents. 


Due to their colloidal and film forming prop- 
erties Kelgin and Kelsize also contribute 
the following improvements: 


|. Control penetration of adhesives, starch solu- 
tions and most water base solutions. 


—e 


£. Improved smoothness and finish. 


More uniform printing surface. 


i K — L G i N® K E L S i Z F® 4. Higher and more uniform Gloss and Flat Ink 
| or 


Printing. 


products of Increased oil, wax and varnish resistance. 


feeescres 
= 
' 


company 


20 Wacker Drive, Chicago 6, III. 31 Nassau Street, New York 5,N.Y. 530 W. Sixth Street, Los Angeles 14, Calit. 


z Cable Address: Kelcoalgin — New York 


a1 
> 
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Black Liquor Evaporator 


2-pass Heater Manifold 


2-pass Kraft Heater 


( arpenter 
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Here’s where costs go 
when ( arpenter Stainless Tubing 


STAINLESS TUBING & PIPE 


Gre ater freedom from corrosion probiems...extended 
service life...lower maintenance costs... fewer 
‘“\down-time’’ headaches are only some of the many 
reasons why it pays to install Carpenter Stainless 
Tubing in heaters, evaporators and other pulp and 
paper mill equipment you build or use. You'll find 
that Carpenter gives more than corrosion resistance 
—unexcelled adherence to specifications of finish, 
dimensions, analysis PLUS ease of fabrication and 
consistently uniform quality that keeps equipment 
on the line longer. ‘ 


Uniform ductility and wall thickness make Carpenter 
Stainless unusually easy to roll-in—eliminating the 
retubing problems encountered when “run-of-mill”’ 
stainless is used. 


There is a difference in stainless tubing—and 
Carpenter makes that difference. Why not let us 
help you keep production up—down-time down. 
For your next stainless tubing, call your Carpenter 
representative. Ask him for engineering and design 
help in solving your tough tubing problems. When 
you call Carpenter, you'll find that: 


“*One Call Does It All’’. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 
Branch Offices: Atlanta Chicago Pittsburgh Houston 
Newark San Francisco 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. 
‘““CARSTEELCO” 


n COFTOSIOn , 
d 5, 
oy 


TO CONTROL UNPLEASANT ODORS 


You don't haue te use 
A CLOTHESPIN! 


Bad odors in paper products and 
in the paper making process it- 
self can be overcome effectively 
through modern odor engineer- 
ing. 

A complete odor control service 
for the paper industry is offered 


by the Industrial Division of van 
Ameringen-Haebler, Inc. 


END—air-borne kraft mill odors 
END—gummed tape unpleasantness 
END—coating, wax, and sizing smells 
END—common box board odors 


WITH 


ENDOR( 


CONTROL MATERIALS TO OVERCOME 
UNPLEASANT ODORS 


Advise us of your odor problem. Our 
industrial engineers will offer sugges- 
tions, working samples, and arrange 
consultations that will result in eco- 
nomical and effective odor control to 
improve sales and public acceptance. 


Industrial Division 


van Ameringen-Haebler, Inc. 


521 West 57th Street 
New York 19, New York 
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These heavy duty machines permit operating speeds of 
3500 feet per minute and higher. 


Langston 
Slitters 
and 
Winders 


Equipped with “V” belt drives for winding drums, driven 
slitter shaft, and the top pressure or riding roll, all main 
drive gears are eliminated. Rear winding drum is equip- 
ped with a variable pitch “V” belt so that the relative 
speed between the two winding drums can be adjusted 
to suit grades of paper or board, and roll density or 
hardness required. Langston Heavy Duty Mill Type 
Winders are available with 11”, 14” and 18” diameter 
winding drums and in widths up to 198”. 


SAMUEL M. LANGSTON COMPAN 
CAMDEN 4, NEW JERSEY 
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UVUVUALING UUINIKUL 


The individuals shown above are brown in summer and 
white in winter. This is okay with them—for it means 
protection. If they could speak, they would undoubtedly 
say: “There’s nothing like a coating that works to your 
advantage.” 


Which surely strikes a responsive chord in you, Mr. 
Papermaker! For only when you produce coated papers 
of highest quality—with appearance and _ printability 
attractive enough to capture your most elusive prospect 
-——can you protect your profits. 


And that’s where Nopco* can work to your advantage, 
too . . . by providing the coating chemicals that will 
solve your problems of viscosity control, foaming, even 
distribution, dusting, gloss, and moisture control. 


When our technical representative calls again, invite 
him to discuss these problems. Ask him to help you select 
from the longest and most complete quality line of 


defoamers, emulsifiers, plasticizers, and eveners available 
anywhere, the exact coating aids to meet your needs. 
You'll find Nopco paper chemicals will assure a finished 
sheet that wins quick acceptance and builds enduring 
customer satisfaction. 


LOOK TO NOPCO AS YOUR SOURCE 
OF SUPPLY FOR: 


Foam Killers ¢ Sulfated Oils ¢ Emulsified 
Resins « Coating Compounds e¢ Wax 
Emulsions and Emulsifiers ¢ Rewetting 


Agents ¢« Insoluble Metallic Soap Dispersions 
e Sheet Formation Aids ¢ Plasticizers ¢ High 


Free Rosin Sizes ¢ Pitch Dispersants 


* Registered U. S. Pat. Off. 


OPCcO 


Chemical Company, Harrison, N. J. 


Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 
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Established 1886 


‘“‘“Experience keeps a dear school 
} p ’ 


but fools will learn in no other.”’ 


BENJAMIN FRANKLIN 


NY % 
The world today is much the better for 
y p such mistakes as may have been made at 
the outset. For only through courage to 
: » | try again has America’s tremendous Pulp 


and Paper Industry achieved world-wide 


recognition. Mankind everywhere prospers 
through newer, finer and more useful paper 


products, the result of experience. 


GOTTESMAN & COMPANY 


— INCORPORATED — 
100 PARK AVENUE NEW YORK 17, N. Y. 
EUROPEAN OFFICES: Birger Jarlsgatan 8, Stockholm, Sweden 
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{A blue that’s true to its name, to its uniform high 
®tandards and to your needs is 
MHENO BLUE 2B EX. CONC. 


or use on a variety of papers from lightweight 


Wor producing a range of colors, from pastel tints 
ito deep solid shades... 


{ 
} 
‘ 


HPHENO BLUE 2B EX. CONC. combines low cost, 


2 ase of handling, good fastness. 


liThis dependable combination makes PHENO BLUE 
2B EX. CONC. highly suitable for many grades of 
7 issue, wrapping, bag, board and specialty papers. 


i 
a 
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ourdrinier tissue to heavyweight cylinder board... 


| PHENO BLUE 2B EX. CONC. 


AMERICAN Cyanamid LOM PANY 


DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


NEW YORK * CHICAGO + BOSTON + PHILADELPHIA * CHARLOTTE * PROVIDENCE 


NORTH AMERICAN CYANAMID LIMITED, MONTREAL-——-TORONTO 


THE DISTRIBUTION OF PULP, PAPER, BOARD, 
AND PRODUCTS IN THE NATION'S INDUSTRIAL 
AND BUSINESS ECONOMY 


W. LeROY NEUBRECH and WALLACE H. PEDERSON 


Do you know that when motor vehicles are 
sold to final consumers, the direct and indirect require- 
ment for primary paper and paperboard is nearly 15 
times greater than the actual direct purchases of paper 
and paperboard by the manufacturers of motor vehicles 
themselves? 

Even though the motor vehicle industry purchased 
directly only $4 million of primary paper and paper- 
board in 1947, when motor vehicles were sold to final 
demand, the aggregate of manufacturing processes 
affecting other industries accounted directly or in- 
directly for about $62 million of primary paper or 
paperboard. 

The bakery products industry does not directly pur- 
chase wood pulp. However, do you know that in 1947 
sales to final demand of the bakery products industry 
accounted directly and indirectly for $29 million of 
pulp production? 

Many other pertinent observations on the distribu- 
tion of pulp, paper, board, and products in the Nation’s 
industrial and business economy can be made, based 
upon a relatively new development in statistical data 
collection and analysis, generally known as ‘“‘input- 
output” data or as “interindustry relations.” These 
data have many important applications in the fields of 
production, distribution, and marketing research. 

The input-output statistics are of particular value in 
appraising the marketing possrbilities for those indus- 
tries which primarily service or supply other industries. 
The pulp, paper, board, and converted products indus- 
tries fall largely in this category. Those industries 
which in the main sell finished goods directly to end- 
product consumers—that is, to consumers, investors, 
the Government, foreign buyers—will find it of minor 
help for marketing research. 

A prerequisite is the collection, in an organized form, 
of a very large amount of quantitative information on 
purchases and sales among the industrial or processing 
sectors of the economy. Such a compilation covering 
the year 1947 was made by the Division of Interindustry 
Economics of the Bureau of Labor Statistics, U. 8S. 
Department of Labor. It is the result of work done in 
the past several years by the B. L. 8. at the request of 
the National Security Resources Board and the De- 
partment of the Air Force.t The work was under- 
taken as an important step in a broad interagency pro- 


W. LeRoy Neusrece and WauuAce H. Peprerson , Forest Products Div., 
Department of Commerce, Washington, D. C. 

* Based upon statistics and analytical material prepared by the Division 
of Interindustry Statistics, Bureau of Labor Statistics, Department of 
Labor; including ‘‘Marketing Uses of Input-Output Data,’’ printed in The 
Journal of Marketing, July 1, 1952. 
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gram directed primarily toward improved industrial 
mobilization planning. : 

For the purpose of this extensive and exhaustive 
study, the total United States economy was divided | 
into some 200 sectors, each representing an important | 
industry, activity, or purchasing group. For each | 
sector, a detailed analysis of specific purchases from, 
and sales to, the other sectors was made. These | 
analyses were based both on published and supple-— 
mentary directly collected data, and were reconciled to 
the available national production records, more par- 
ticularly the latest Census of Manufactures for 1947. 
The complete study is probably the most detailed and 
accurate cross-sectional picture of a working modern 
industrial economy ever assembled. 

The essential notion in the use of input-output 
analysis is that, while the pattern of shipments from one 
sector to others may change quite significantly from 
year to year as the requirements placed on the economic 
system by end-product consumers vary, the pattern of } 
inputs into any given sector tends to be more stable } 
and more predictable. A going establishment in & 
given industry normally represents a collection of ma- - 
chinery and equipment adapted to processing certain 
materials, and a collection of persons (both in labor * 
and management) skilled in handling, using, and trans- - 
forming these same materials. Hence, abrupt and_ 
capricious changes in input patterns are unusual, even | 
where the firm’s customers change, and where they result | 
from technological innovations or for other causes, one » 
is likely to know of them and hence be able to take ac- - 
count of their probable effects. Input-output analysis § 
thus attempts to take advantage of the typical stability | 
of input patterns in order to obtain reasonable answers 
to many complex and difficult problems of economic 
analysis. One of the many areas to which this approach 
promises to contribute significantly is that of marketing 
research. 


APPLICATIONS IN MARKETING ANALYSIS 


Input-output tabulations have a number of implica- 
tions for marketing analysis. Since the statistical work 
was carried through carefully and in great detail and 
the results have been reconciled to a great extent with 
the entire body of the national economic statistics, the 


results as they stand have considerable informative 
value. 


| 
| 
| 


. 
e 


t The initial phase of the 1947 interindustry relations study was financed 
by the NSRB. Most of the later support was provided by the Department 
of the Air Force. Due to budgetary considerations, the latter agency has 
withdrawn its support of interindustry research and, consequently, the pro- 
gram is now being liquidated. : 
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Gouverneur Talc Co., Gouverneur, N. Y. 


NYTAL 


New York State Talc 
for the Paper Industry 
— Uniform Quality— 


= 


230 Park Avenue, New York 17, N.Y 


; 
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To assist executives and research personnel. in the 
pulp, paper, and board industry in analyzing the com- 
prehensive input-output data compiled by the Bureau of 
Labor Statistics, a realignment of the figures applying 
to pulp, paper, board, and products into composite and 
usable tabulation form has been prepared by the 
Pulp, Paper, and Paperboard Subdivision of the Forest 
Products Div., U.S. Department of Commerce. These 
appear in the statistical table at the end of this article. 


It will be noted the table is divided into five main 
columns, designated as columns A, B, C, D, and E; 
with each column except D subdivided into pulp; 
primary paper and board; and converted paper and 
board products. 

Starting with column A, it will be noted that this 
shows the direct distribution of total supply (domestic 
production plus imports and inventory depletion), in 
terms of millions of dollars, of pulp, primary paper and 
board, and paper and board products, to a long list of 
purchasing industries as well as the direct distribution 
to final demand, such as export and the Government. 


Column B shows the same relative information 
except in terms of dollar purchases of pulp, paper, and 
board, or products by other industries required for 
each million dollars of output of the other industries. 


DIRECT WOOD PULP DISTRIBUTION 


As would be expected, by far the largest direct pur- 
chaser of pulp mill products is the primary paper and 
board industry (sector no. 45) buying 82.5% of the 
total supply. Following in order of importance are 
synthetic fibers (no. 52) using 7%; exports (no. 225) 
nearly 2%; industrial organic chemicals (no. 49), 
1.4%; plastics (no. 50), 1.8%; with the balance dis- 
tributed to about a dozen other groups. It should be 
noted that the total supply of products of the pulp 
mills includes not only wood pulp but also secondary 
by-products such as tall oil and turpentine. Further- 
more, the total ‘‘supply”’ of pulp mill products as indi- 
cated previously consists of production plus imports 
plus any withdrawals from inventory. On the other 
hand, exports and inventory additions are distribution 
outlets comparable to industrial buyers and Govern- 
ment. 


For every million dollars of output of paper and 
board mills, column B discloses that $353,321 of pulp 
mill products are required. For every million dollars 
of synthetic fiber production, $117,123 of pulp mill 
products are used; in similar comparison, plastic 
materials require $25,793 of pulp; and even for medical 
and dental instruments and supplies (sector no. 155), 
$8399 of pulp mill products are utilized. Knowledge 
of the industry makes it possible to identify this as pulp 
for medical supplies used largely in sanitary napkins 
and surgical dressings. 


DIRECT PAPER AND BOARD DISTRIBUTION 


The direct distribution of primary paper and board 
also discloses a generally known situation but never- 
theless more precisely shows that paper and board 
converting industries (sector no. 46) use about 46% 
of the total output; that printing and publishing (no. 
47) uses about 29%; while the balance of 25% goes in 
varying percentages to a very wide range of other in- 
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dustries. 
truly important factors in the aggregate as markets for 
primary paper and board. For example, the concrete 
and plaster products industry (ne. 74) purchases $30 
million of paper and board, while banking, finance, and 
insurance (no. 181) purchase $27 million. Retail trade 
(no. 177), as a service industry, purchased $103 million 
of paper and board as a medium for handling retail 
transactions even though many products to retailers al- 
ready packaged. 


CONVERTED PRODUCTS DISTRIBUTION 


The direct distribution of converted paper and 
board products discloses an even wider range of pur- 
chasing groups than in either the case of wood pulp or 


primary paper and board. For the first time, house- 


holds (sector no. 200) enter the picture of direct pur- 


chases of the industry, amounting to 101/2% of the total 


value of converted products. Obviously, households 


(individual people or families) do not buy wood pulp | 


or primary paper or board. But they do buy but such 


items as household rolls of toilet tissue, paper towels, | 
stationery, facial tissue, paper napkins, and similar 
| 


products. 
Two other important direct purchasers for converted 


These other industries, nevertheless, are — 


products are wholesale (no. 176) and retail (no. 177) | 
trade, taking 8 and 11%, respectively, of the total | 


output of the industry. 
the converted paper and board products industries 
encompass all types of items (except printing and pub- 
lishing), such as bags, shipping sacks, folding and setup 
boxes, fiber shipping containers, waxed paper, as well 
as such types as sanitary paper products, stationery, 
envelopes, waterproof papers, etc. As was the case in 
primary paper and board, wholesale and retail estab- 
lishments purchase important quantities of converted 
products for their own needs in merchandising. In this 
connection, it is apparent that wholesalers and retailers 
require bags and boxes for the handling and delivery 
of merchandise. The operation of a retail grocery or 
department store would be good examples of the utiliza- 
tion of boxes and bags in handling transactions. It 
must be recalled, however, that when the wholesaler 
or retailer sells such items as drugs, breakfast cereals, 
frozen foods, cigarettes, and the hundreds of other 
products which are packaged at the primary manu- 
facturing plant, the direct sales of such packaging ma- 
terial are credited to these various primary manufac- 
turers and not to the wholesaler or retailer. 

Other major industry group buyers of converted prod- 
ucts are printing and publishing (no. 47), 5.2%; 
bakery products (no. 25), 3.8%; medical and dental 
instruments and supplies (no. 155), 1.2%; eating and 
drinking places (no. 180), 1.8%; and laundries and dry 
cleaning (no. 184), 1.4%. ~ The export market (no. 225) 
accounts for about $67 million, or 1.9% of the total 
distribution of converted products supply. 

In terms of dollars of converted paper and board 
products purchased per million dollars of output of 
other industry groups, it is particularly significant to 
find that medical and dental supplies use $102,908 of 
paper products; toys and sporting goods (no. 159), 
$38,434; soap and related products (no. 55), $42,775; 
glass (no. 70), $58,409; cement (no. 71), $65,058; 
and cutlery (no. 94), $41,757. These figures indicate 
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Rohm & Haas resins and chemicals are 
aiding the paper industry every day in a 
great many ways. Rohm & Haas offers a 
wide range of products, plus valuable 
technical service, to assure reliable per- 
formance at every step. Check your needs 
on the coupon to obtain further details. 
No obligation, of course. 


a a a ees ee eS a ee | 1 
ROHM & HAAS COMPANY, Resinous Products Division | 
Washington Square, Philadelphia 5, Pa. l 
Gentlemen: Please send me, without obligation, performance l 
and technical data on the following: 

[] TAMOL N [] TRITON [] HYDROSULFITES | 
[_] HYAMINE [] RHOZYME [_] RHOPLEX I 
| | UFORMITE | 
Name | 
Firm Name | 
Address | 
City State | 

ae 


WET STRENGTH—Uformite resins 

PAPER COATING—Rhoplex acrylic emulsions 

PITCH CONTROL—Tamol N dispersant 

PULP BLEACHING—Sodium and zinc hydrosulfite 
DE-INKING, WETTING AND DISPERSING — Triton 


surface active agents 


SANITIZING AND DEODORIZING—Hyamine 
quaternary ammonium chlorides 


STARCH CONVERSION—Rhozyme diastatic enzymes 


TAMOL N, TRITON, HYAMINE, RHOZYME, RHOPLEX, and UFORMITE 
are trademarks, Reg. U.S. Pat. Off. and in principal foreign countries. 


CHEMICALS FOR INDUSTRY 


ROHM < HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 


Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 


that paper products, particularly bags, boxes, and 
envelopes, account for from about 4 to 10% of the 
final value of output of such other products. 


FINAL DEMAND FACTORS 


Final demand purchases refer to the sale of com- 
modities to ultimate consumers, such as households, 
the Federal Government, state or local governments, 
and exports. Additions to inventories are also classi- 
fied as final demand. There are many industries which 
produce predominantly consumer goods, such as auto- 
mobiles, furniture, processed food products, apparel, 
ete., while other industries (such as converted paper 
products) sell a moderate portion of their production 
directly to final demand, other industries (such as wood 
pulp) sell little or nothing to consumers. 

Input-output statistics provide a basis for determin- 
ing how much of the production of a sector which sells 
to other processing industries is related in the final 
analysis to demand by consumers, Government, inves- 
tors, and foreign buyers for particular classes of finished 
goods. This relationship is an extremely important 
one. 

To give an example, the consumer will buy and wear 
a garment. He will use this garment without further 
processing and without any intention of handing it on 
for resale. In supplying the consumer with the gar- 
ment, the clothing wholesalers and retailers use paper, 
paperboard, boxes, bags, and other materials in their 
merchandising operations. The apparel industry will 
purchase textiles, paper and paperboard, boxes for 
packaging, and other materials, such as buttons, thread, 
metal fasteners, etc. The textile industry in turn 
may purchase cotton, rayon, or other fibers which are 
also frequently packaged in paper or paperboard. The 
rayon itself was largely made from wood pulp. But 
these latter purchases are engaged in only to satisfy 
the consumer with a garment, and in making them the 
wholesaler, retailer, and the garment and textile indus- 
tries effectively act as agents for the consurhner. There- 
fore, although the consumer himself is interested only 
in the purchase of a garment, his effective desire for 
apparel may be regarded as the driving force behind at 
least some production of wood pulp, paper, paperboard, 
boxes, cotton, etc. It is in establishing the remote 
demand interconnections of this type that the inter- 
industry relations approach makes its contribution to 
marketing research. 

As pointed out previously, a distinguishing feature 
of primary paper and paperboard, as well as the major 
tonnage output of converted products, is that sich a 
large proportion goes to other processing sectors and so 
little to final demand. Effectively, the primary paper 
and paperboard industry has almost no final consumers 
in the United States who wish to use its product in the 
form it leaves the mill. The only really significant 
final demand entries are for exports of paper and paper- 
board and Government purchases. Furthermore, only 
14% of the total volume of all types of converted paper 
and board products is purchased by final consumers 
who wish to use the item as such. For example, ulti- 
mate consumers do not buy paperboard shipping con- 
tainers, folding or setup boxes and multiwall bags, but 
they do purchase direct such items as toilet paper and 
stationery. In the case of newspapers, books, and 
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magazines, the consumer is not buying paper, but | 


rather purchasing reading material. 

Nevertheless, the ultimate purchasers of the economy 
require a large amount and variety of finished goods 
in which paper, paperboard, and products are used in 
wrapping and packaging, as a medium for printing, or 


perhaps as an integral part of some other products. | 


The purpose of economic activity is not just production 
for its own sake, but rather to place finished goods in 
the hands of those who will use them. 


FINAL DEMAND RELATIONSHIP TO PULP, PAPER 
AND BOARD, AND PRODUCTS 


Column C of the table shows for each million dollars 
of domestic output of processing industries going 


directly to final demand the direct and indirect dollar | 


requirements of pulp, paper and board, and products. 
These data, compiled by the Bureau of Labor Statistics, 
serve as the basis for computations of the total direct 
and indirect requirements of pulp, paper and board, and 
products purchased by other industries whose products 
go direct to final demand, as shown in column E. The 
multiplication factors, namely the total domestic output 
of manufacturing industries going directly to final 
demand, are shown in column D. 

To follow this procedure, let us take the apparel 
industry (sector no. 34) as a specific example. 


Column | 


C shows that for every million dollars of the product | 


going directly to final demand, the apparel industry 
required directly and indirectly $7773 of wood pulp, 
$8937 of primary paper and board, and $13,264 of 
paper and board products. Next, column D shows that 
the total sales of apparel going to final demand was 
$9484 million. Multiplying $9484 million by the 
$7773 of wood pulp required per million dollars results 
in disclosing that $74 million of wood pulp was neces- 
sary to consummate the production and sale of ap- 
parel to final demand. In similar comparison, $85 
million of paper and board and $127 million of paper 
and board products are used directly and indirectly in 
the manufacturing processes and distribution of ap- 
parel to final consumers. 

The significance of the final demand effects upon the 
pulp, paper, board, and products industries is clearly 
demonstrated in this example of apparel. The follow- 
ing tabulation shows that the apparel industry does not 


buy any pulp or paper and board directly from pulp, 


Effect of Final Demands for Products of Certain Industries 
on Requirements for Pulp, Paper and Board and Converted 
Products 
(Millions of Dollars) 


= é From 
Sector Pulp Paper and Converted 
Noa. Industry mills board mills products mfrs. 


34 Apparel industry 
Direct purchases a er 15.7 
Direct and indirect 
requirements to 


meet final demand 73.7 84.8 126.7 
52 Synthetic fiber industry 
Direct purchases 85.1 4.0 
Direct and indirect 
requirements to 
meet finaldemand 2.4 0.1 O82 
145 Motor vehicles industry 
Direct purchases 4.2 27.4 
Direct and indirect 
requirements to 
meet final demands 26.2 62.0 (AS 
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---with the aid of B&O Bituminous 


Before a felled tree can become a medium 
for news, or knowledge, or entertainment, 
many tools of the paper maker’s craft 
must be employed. Fuel is one—and 
choosing the proper kind is important, 
from the standpoints of both cost 
and efficiency. 


In Baltimore & Ohio territory— 
easily accessible to mills—are extensive 
Bituminous deposits. In structure and 
volatility this coal meets perfectly the 
requirements of the paper industry. 
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Up-to-date mechanization at the mines 
keeps production costs low—the ease of 
storing at the mill removes the need for 
costly facilities. 


Call on us for advice as to the proper 
coal for your requirements. We'll show 
you where to find it and how to burn it. 
You will be impressed by the new effi- 
ciency, economy, and cleanliness of Bitu- 
minous. Ask our man! 


\ 
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BUFFALO JQ (Chorlotte Dock) 


ain 


HOOK 


19 A 


Column A 


Direct distribution of supply of — 


——Converted-—~ 


of processing industries 
required the following direct 


Distribution of Pulp Paper, and Board, and Converted Products | 
| 


Column B 
Each million dollars of output 


-——Paper and— products purchases from— 
——Pulp milla— board mills frs. Converted | 
BLS Per cent Per cent Per cent Pulp Paper and products 
Sector Million of Million of Million 0. mills, board mills, mfrs., | 
No. Purchasing sectors dollars total dollars total dollars total dollars rs dollars | 
Processing Industries 
9 Allother agricultural 1.6 # ee: Ride 808 
16 Coal mining Ae. 0.2 g : 
18 Stone, sand, clay, and abrasives 7.2 0.2 11,374 
19 Sulphur 0.6 e 7,535 
20 Other nonmetallic minerals ee 3.9 0.1 23 , 454 | 
21 Meat packing and wholesale poultry 0.1 “ 5.8 0.2 9 521 
22 Processed dairy products 3.2 0.1 79.6 2.3 876 21,824 
23 Canning, preserving, and freezing ae a 84.3 2.4 sy, 30,949 
24 Grain mill products 5.0 0.2 64.5 1.9 936 12,065 
25 Bakery products noe 132.1 3.8 5 39,409 
26 Miscellaneous food products 22 a i fagers, 520 336 26, 458 § 
27 Sugar aves Sef ae 10.2 0.3 ; 8,650 | 
28 Alcoholic beverages ale a hoses - Ay 4 LA. - 17, 386 } 
29 Tobacco manufactures a, ne 14.5 0.4 67.3 9 53 ,653 26 , 242 | 
30 Spinning, weaving, and dyeing 0.1 a ec 30.6 0.9 11 : 3,780 
31 Special textile products ae 10.1 0.3 12, 235 5 
32 Jute, linen, cordage, and twine 2.1 i 8, 258 
34 Apparel eye 7 ane ar (hist 2.2 “to ee 6,677 
35 House furnishing and other nonapparel 0.6 Z 15.9 0.5 eile 0.2 313 8,794 4,241 
37 Sawmills, planing and veneer mills ara (m3) f ot 156 Bc 
39 Fabricated wood products 1.6 f psy: 
40 Wood containers and cooperage 2.9 e oe Be 4,993 = 
41 Wood furniture ae 3.3 @ in 2, 239) 
42 Metal furniture oe 4: ae 1454 0.4 ~ 3 16,154 
43 Partitions, screens, shades, etc. a oye 126 a = ae 1,725 4 
44 Pulp mills F 3.0 0.3 ee 3,161 ete Bs 
45 Paper and board mills 997.5 82.5 ae ee 7.8 UR A Sire BIA 1,014 2,750! 
46 Converted paper ane board products 8.8 0.7 1472.3 45.8 95.7 2.8 2,586 432,538 32,971 
47 __ Printing and publishing ea we 945.0 29.4 180.9 Sie ae 144,219 27,6124 
48 Industrial inorganic chemicals Peiff OF2 0.8 a 7.2 0.2 2,460 768 6, 580!) 
49  Jndustrial organic chemicals 16.3 1.4 2.0 a tit. 0.1 9 769 1,196 2, 197 
50 Plastics materials 8 13 8.9 0°73 17.9 0.5 25,793 14,971 30, 1559 
51 Synthetic rubber o.4 sa S.. ir 2.4 a -e ie 409 
52 Synthetic fiber 8.1 7.0 - - £0” G1. 307, teen 5,507 | 
53 Explosives and fireworks 08 2 i 06 @ 4,836 10,264 3,766 
54 Drugs and medicines ae es : 40.6 1:2 a 32.007 . 
55 Soap and related products 12, 0.1 65.6 1.9 774 a 42. 75k 
56 Paints and allied products Goan ON? 194 (hohe iS 11,728 
57 Gumand wood chemicals she Se 0.3 z : 2,012 
58 Fertilizers a5 oe Cpe 43,095 
59 Vegetable oils 0.1 & "59 
61 Miscellaneous chemical industries ax ae 60.6 Legh 36, 989 
62 Petroleum products Om e om 0.1 "44 "6923 
63 Coke and products 0. a 0.1 a 7 
64 Paving and roofing materials 102.0 BG 0.2 a 251.527 496 | 
65 Tires and tubes a : 8.1 0.2 4,868 
66 Miscellaneous rubber products secs 28.0 0.8 Mii 20,956 4 
68 Miscellaneous leather products 0.4 a 8.3 0.2 "767 «15,4468 
69 Footwear (excl. rubber) 12.9 0.4 46.8 14 6 082 292” 160! 
70 Glass ier O04. 6h ATS 11,012 58,409 
1 ement oe rn 26.7 0.8 oy 65, 0585 
73 Pottery and related products . ak ie 0.2 23244 q 
74 Concrete and plaster products 30.2 0.9 12.7 0.4 48. 246 203136 
75 Abrasive products 40 0.1 1.0 a 15.114 3’ 9206 
76 Asbestos products Tl e 5.8 0.2 3,085 16,0685 
77 Miscellaneous nonmetallic minerals oe el a : ” 987 
78 Blast furnaces a 0.5 @ oh er | 
93  Tincans and other tinware Onl 0.2 17.0 0.5 7.309 24. 4421 
94 Cutlery ae i 63. 0.2 41,757h 
95 Tools and general hardware 0.4 a 25 a 9 169 
96 Other hardware 0.3 & 14.0 0.4 oor oe 
97 Metal plumbing and vitreous fixtures 0.6 a 3.0 a 1 ie _ 397 
98 Heating equipment 1.0 a Bat 0.2 795 ” 813! 
99 Structural metal products 0.8 ¢ 4.2 0.1 491 3 561 
101 Metal stampings 6.3 0.2 13.2 0.4 4,536 9. 489 ( 
103 Lighting fixtures One g 12.9 0.4 1,37 "571 
104 Fabricated wire products 0.5 a 1.6 a sae me 
106 Tubes and foils 2.4 a oe es 
109 Nuts, bolts, and screw Mach. Prod. a 1.0 a a7 0e 119 
111 Internal combustion engines Sy a es a ae L276 
112. Farm and industrial tractors 0.1 a a vee 3,08 
113 Farm equipment 0.2 a Ke Nes a oe ee 
114 Construction and mining machinery 0.1 a ;, a We 1,18 
115 Oil field machinery a "O58 a 8 a 
116 Machine tools and: metal-working ma- x : 1,4 
chinery 0.3 a et a 
117 Cutting tools, jigs, and fixtures Ont 0.5 a ons 1, 
118 Special industrial machinery 35 0.1 10.7 0 a 
119 Pumps and compressors 03 a 3 ties 5, 291 
20 A 
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(0 Processing Industries and to Final Demand, 1947 


SS 
Ss Column C 
Each million dollars of final demand 
deliveries by processing industries 
required (directly and indirectly), 
domestic production of— 


Column D, 
direct 
deliveries 
of domestic 


Column E 


Final demand? deliveries by processing industries required 
(directly and indirectly) domestic production of— 


—— Converted 


production of . ——Paper and = products 
Converted _ Processing Pulp mills——\ board mills mfrs. 
Pulp Paper and products industries to Per cent Per cent Per cent BL 
mills, board mills, mfrs., final demand,> Million 0) Million of Million ) Sector 
dollars dollars dollars million dollars dollars total dollars total dollars total No. 
1,191 3,037 2,431 619.4 0.7 a 1.9 a a) a 9 
593 1,248 a Are 444 0 0.3 a 0.6 a 0.5 a 16 
2,655 6,778 13,415 382.2 1.0 0.1 2.6 a 5.1 0.1 18 
| 1,347 3,683 8,099 25.3 a * 0.1 im 0.2 a 19 
' 4,588 12,046 25,540 (—65.9) (—0:2) a (=0:8) a (187) 3 20 
1,535 3,455 4,500 8,950.0 1387 1.4 30.9 1 40.3 it@ ot 
6,203 16,882 31,521 2,443.3 15.1 1.6 41.2 1.5 nO DS 22 
9,121 24,861 42,610 Dates 19.2 2.0 52.5 1.9 90.0 2.6 23 
4,944 12,923 18,678 1,695.2 8.4 0.9 21.9 0.8 S17 0.9 24 
9,636 25,919 52,967 3,005.3 29.0 Shi 77.9 a8 159.2 Li 25 
8, 230 177 38,091 4,246.2 34.9 a57 94.1 3.3 1Gi 4.8 26 
5,154 13,760 24,053 (—225.4) CS I) (3.1) a (554) 0:2) 27 
7,532 20,251 28,879 1,207.0 91 0.9 24.4 0.9 34.9 1.0 28 
13,182 35,672 46,101 1,682.3 22.9 2.3 60.0 Jal 77.5 es 29 
10,751 5,035 7,855 1,991.0 21.4 2.2 10.0 0.4 15.6 0.5 30 
5,126 9,487 17,009 472.0 2.4 0.2 4.5 0.2 8.0 0.2 31 
4,259 5,816 11,642 56.3 0.2 a 0.3 a 0.7 2 32 
7,773 8,937 13,264 9,483.5 7307 iS 84.8 3.0 126.7 Bale 34 
S11 16,707 11,736 1,097.6 12.4 flee 18.3 0.6 12.9 0.4 35 
937 2,329 1,592 1,822.0 C7 0.2 4.2 0.1 2.9 a 37 
2,044 5,355 — eee 1.5 0.1 3.8 0.1 Det a e 
2,945 8,018 iy 35.1 0.1 a ’ € : 5 
3,039 6,330 7.977 1,260.6 3.8 0.4 ae e 10.0 ee e 
6,403 14,588 22,846 696.7 4.5 0.5 
4,875 11,185 6,845 406.5 2.0 0.2 4.5 0.1 Dee a 43 
004, 537 2,579 2,093 (—192.9) (—193.8) (—20.5) —0.5) a (—0.4) : 44 
356,654 1,005,194 6,024 (— 197-7) (45.5) (4.8) (=198-4)0 (45) (—088) 45 
163 , 826 452 , 806 1,038,996 SLies 83.8 8.9 OR 7 8.2 531.8 15 6 46 
64,588 181,503 35,414 1,805.1 116.6 12.3 327.6 11.6 63.9 19 47 
7,335 9,070 13,558 159.4 sel 0.1 1.4 a DAD : - 
15,943 8,253 10,090 209.4 Pe 0.3 17 a 21 . 
44,793 36,764 41,070 63.1 2.8 0.3 258 a 2.6 ays at 
6,718 10,635 18,024 (2-393; 3) (95) (0-2) (—3.4) (—0.1) =>») (—0 2) él 
121,558 6,060 9,495 19.9 2.4 0.3 0.1 : ie 3 2 
13,077 19,652 13,830 48.3 0.6 a 0.9 se an > 
13,420 33, 885 46 , 337 728.8 9.8 1.0 on 7 0.9 ae eth & 
15,459 36,748 56,015 975.4 15.1 1.6 35.8 13 al i = 
9,701 13,879 21,884 794.8 TAT. 0.8 11.0 04 . 0. 
1,967 4,059 5,244 22.9 0.1 a 0.1 : ue : a 
10,970 27,043 57,170 in5 0.2 a 0.5 5 en : 8 
2,498 6, 142 9,256 (99-3) (20:5) a (=0"2) ee Ale oe & 
15,885 37,583 53,802 560.9 8.9 0.9 ike oe o oe OL 
1,078 2,221 2,149 3,423.0 3.6 0.4 ae 0. as 0. §2 
1,737 4,252 ‘77 44.9 0.1 = Ale e o i e 
91,093 256,217 4,940 383.8 35.0 ou, 98.3 a Ae me 
6, 290 9,437 14,651 661.3 4.1 0.4 6. a2 ed Ae eS 
7,346 15,424 29,431 417.2 3.0 0.3 ei ae is tO ee 
6,626 13,992 22,110 438.3 2.9 0.3 aa a2 oe me 63 
8,744 22,698 30,113 1,811.7 15.8 rey a ie ba L¢6 ee 
16,295 43,996 67,919 364.0 5.9 0.6 on a0 
7 114 343.4 3.9 0.4 10.6 0.4 23o7 
#1, 238 30,878 69,11 343. me ea aa we 73 
5,299 13,922 27,567 219.1 Pe 0.1 as a soe ed & 
23,388 64, 920 31, 132 536.8 12.6 13 oe 4, Bl 0 i 
10,115 24,600 11,165 24.9 0.2 eo ; Ae ag ue 
6,981 16,569 25,448 142.8 1.0 0. ae : Bee ( de 
4,213 10,830 18,243 44.9 0.2 ; 08 ‘ ( : Ye 
1,194 2,891 2,091 (—2.8) ‘ aes : i; ns 
8,215 22,200 29,344 37.2 0.3 a be ae LEP ne a 
9, 456 25,275 47,463 125.8 ai a 1.0 a 1.4 : 95 
2,462 6,504 8, 693 a a 0.1 3.0 0.1 5.9 0.2 96 
ee ae blag ig a 01 2.9 0.1 3.9 0.1 97 
oe oun Sages EG 3.5 0.4 9.2 0.3 10.0 0.3 98 
po23 no. Bae et 15 0.2 4.0 0.1 3.9 Debs Th 
5,635 15,121 14,786 268.4 ae Me ay Oe he ie 108 
7,831 20,588 34,073 20507 2.5 0. a ( ee ! 0 
1,645 4,177 4,122 351.0 0.1 a 0.5 a a a 106 
12,365 33, 687 3,526 13.7 v4 af ie ‘ 0.4 1 109 
1,259 3,314 3,714 ee ae 2 1.2 a 1G a 111 
1,851 4,760 6, 665 259.6 rey 01 3.4 0.1 3.4 0.1 112 
1,700 See qay,00 rae 15 0.2 3.6 0.1 3.8 ial ae 
1,829 4,494 4,719 810.3 a ar 2 5 : 27 a 114 
1,287 3, 184 3,340 be Ou Pe iy ow oe) ues 115 
1,490 3,802 4,861 267.5 . 
3.1 Ort ae 0.1 116 
1,495 3,848 4,047 li te 01 aa ¢ a 0 1 
1,339 3,438 3,580 us 4.4 0.5 ghar? 0.4 13.5 0.4 118 
2,750 7,037 8,507 ee eaia 07 a MO os 119 
1.731 4,416 4,166 424.9 : 
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simple and economical approach 


to pulp mill waste treatment 


If removal of settleable solids from large flows is 
your principal waste treatment worry, this is your 
combination for economy. A Dorr Clarifier installed 
in an earthen tank will give you substantial re- 
movals of suspended solids and effect reasonable 
BOD reduction as well — at a lower installed cost 
than any other available unit. 

The principle of installing a Dorr mechanism 
in an oversized earthen basin has been thoroughly 
proven in sedimentation operations in many in- 
dustries. And now . . . three Southeastern kraft 
mills are adapting it for waste treatment. These 
particular installations range in size from a 150’ 


dia. Clarifier installed in a 250’ dia. basin to a 300’ 
dia. unit installed in a 500’ dia. tank. 

While the Dorr Clarifier-earthen basin team is 
suited principally for use as a primary treatment 
unit, it’s a sound starting point for eventual com- 
plete biological treatment as well. Additional treat- 
ment steps can be added as needed, without affect- 
ing the initial Clarifier installation. 

We'd be glad to talk to you or your engineers 
about the details of this low cost combination in 
terms of your own problem. No obligation, of 
course. Just write to The Dorr Company, Barry 
Place, Stamford, Conn. 


THE DORR COMPANY « ENGINEERS ¢ STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 
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A new worm adjusting mechanism 
s featured in these 4 Jones Majestic 
jordans at Weyerhauser’s new board 
aill at Longview, Wash. 


These 5 Jones Majestic Jordans were 
part of the $15,000,000 expansion 
program at Hollingsworth & Whit- 
ney’s Mobile, Ala., plant. 


Majestic is the word 
for these Jordans 


The Majestic is only one of the many sizes in which Jones Jordans 
are made. But such is the popularity of this high-capacity work horse 
that it accounts for 25% of the Jones Jordans sold to date. Like 
all Jones Jordans it incorporates exclusive features developed from 
our more-than-a-century of service to paper mills. For more details, 


ask your Jones representative or write for Bulletin 1007-A. 


/ E. D. Jones & Sons Company, 


| —— 3 . | —_—— Pittsfield, Mass. 


— OF QUALITY STOCK PREPARATION MACHINERY 
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Column A 


Distribution of Pulp, Paper and Board, and Converted Froduct 
Column B - 


Each million dollars of output 


; Soraierta = ing t tries 
Dinecl BME Ea ee ee seduired the (sent dee 
-— Paper and—~ products purchases from— 
— Pulp mills— board mills mfrs. Converte 
BLS Per cent Per cent Per cent Pulp Paper and producti 
Sector Million of Million 0 Million of mills, board mills, mfrs., 
0. Purchasing sectors dollars total dollars total dollars total dollars dollars soley 
120 ~=Elevators and conveyors (Ue! % vee i 214 fae 5! 
121 Blowers and fans my a 0.3 e a5 See 1,97 
122 Power transmission equipment 0.4 2.0 767 3, bed 
123. Miscellaneous industrial machinery 0.6 0.2 1,058 33 
124 Miscellaneous commercial machiner 
and equipment : 4.0 0.1 5:3 0.2 3, 840 5,183 
125 Refrigeration equipment 3.1 0.1 8.1 OP2 2,063 5, 459 
126 ‘Valves and fittings 0.1 fi 1.6 g 109 2,31 f 
127 _— Ball and roller bearings 0.1 a 0.4 a 160 1,08 g 
129 Wiring devices and graphite prod. 1.0 a 3.6 0.1 1,960 7, 000 
130 ~— Electric measuring instruments 0.8 a ee a 4,082 Ks 
131 Motors and generators 0.8 a 3.3 Z 744 3, Ole 
132 Transformers 6.5 Op2 0.6 g 16,664 1,626 
133 Electrical control apparatus OUT @ 4.5 0.1 947 6, 385) 
134 Electrical welding apparatus 3.9 Om 1.0 gi 15,790 4,008) 
135 —_— Electrical appliances 2S a 9.3 O23 1,520 6, 106 
136 Insulated wire and cable 6.4 0.2 0.3 Z 6,381 30 
137. Engine electrical equipment Ona a ol, 2 1,731 8,031 
138 Electric lamps 0.8 a 1.6 a 2,545 5,090 
139 Radio and related products 6.5 0.2 Lie 0.3 4,036 6,924 
140 Tubes, radio, etc. oe ont 1.8 a mse 13,373 
141 Communication equipment 0.7 a 2.2 2 837 2,788 
142 Storage batteries Ped a 0.1 # ee 429 
143 ‘Primary batteries 0.8 a 0.6 2 9,217 6,918 
144 X-ray apparatus se wae 0.2 c ~ ia eee 2,412 
145 Motor vehicles 4.2 0.1 27.4 0.8 335 2,190 
147 + Automobile trailers 1.8 a aN ee 12,967 a | 
148 Aircraft and parts he as 13.3 0.4 * 8,307) 
149 Ships and boats 3.7 0.1 or. — 3,923 _ | 
152. Motor cycles and bicycles a oe 3.1 % =e 12, 535) 
153 —_— Instruments, etc. 0.5 a 2.9 ss 946 5, 008} 
154 Optical, ophthalmic, and photo equip- | 
ment 9.0 0.3 10.3 Wes 14,442 16,477) 
155 Medical and dental instruments and 
supplies B83 O38 13.8 0.4 40.5 1b 8,399 35,209 102,908} 
156 Watches and clocks ics ae On a Dad. a ; 307 6,841) 
157 ~=— Jewelry and silverware BEN ae 5.0 0.1 5s 6, 604) 
158 Musical instruments and parts ue So 0.2 & Sear 1, 454) 
159 Toysand sporting goods nee sh Zou 0.7 ee , 424 
160 Office supplies ak. Os2 2.1 z 25,757 7, 13% 
161 ‘Plastic products 10.5 Oss 5.6 OFZ 19,180 10, 282 
163. Motion picture production Onn a 0.5 z 1,499 1,187) 
164 Miscellaneous manufactured products rere as 43.8 1.4 87.8 2.5 ; 21,247 42 , 527) 
167 — Electric light and power ea @ eB a ae ee 255 511 a 
169 = Railroads oe 2.9 a 0.6 2 290 EZ 
171 Warehousing and storage eee ok sy 4.2 0.1 A 7, (96 
172 Overseas transportation = nos 0.4 a 211 
173 Other water transportation a - 0-2 a 215) 
174 ~—s Air transportation as we: 0.3 f 366 
175 __ Pipe-line transportation ae - te - 0.2 e 514) 
176 Wholesale trade 0.1 © a: =e 274.1 7.9 9 or 17,024 
177 Retail trade e 103.1 3.2-"S062 144 4,018 15,4404 
178 Local and highway transportation Wire aP 0.5 2 or 153 
179 ‘Telephone and telegraph 289 a 79 x 
180 Eating and drinking places ae any 61.0 1.8 oa 4,598 
181 Banking, finance, and insurance 26:8 0-84 BIG 5. aogis 2,115 20888 
182 Hotels fae oe 0.5 o ais 339 
183 Real estate and rentals 60.0 ile 2,075 
184 Laundries and dry cleaning 49.0 1.4 24, 284 
185 Other personal services : 9.2 OF 3,82 
186 Advertising, incl. radio and TV : : ORS a rie 735 
187 Business services 1.5 a me a 1,186 - . 
188 Automobile repairs, garages, etc. ee} a Res 33 
189 Other repair services a a 98 
190 Motion pictures and other amusements tes a 609" 
191 Medical, dental, and other professional ) 
services woe ate 16.0 0.5 Sie 1,78 
192 Nonprofit institutions 10.3 0.3 10.7 0.3 1,406 1, 450M 
Miscellaneous processing industries mya eee ae ake See a a 
All Others 
951 Small arms font son eae aye: 0.2 2 
961 Small arms ammunition es ee 5.6 On? 0.5 2 
212 Maintenance and construction aes oR 30.6 10.00) 50.2 1.4 
211 New construction er ke 61.5 1.9 27.8 0.8 
266 Waste products—nonmetal dete HAG 2.9 e 16.5 0.5 
225 Exports 22.3 as 73.4 Pe) 66.8 1.9 Nott 
215 Federal Government 0.1 a 12.9 0.4 19.2 0.6 || 
220 State and local government Aan a 0.1 a 31.5 0.9 || 
235 Inventory additions, by producer 4.3 0.4 9.0 0.3 20.4 0.6 
230 Inventory additions, by all other 44.3 3.7 Mak 2.2 1.6 0.5 
200 Households nes ies is Ha 364.6 10.5) 
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» Processing Industries and to Final Demand, 1947 (Continued) 


—+———— Column C ———______ Column D, Column E— : ; 
» Each million dollars of final demand direct Final demand? deliveries by processing industries required 

deliveries by processing industries deliveries (directly and indirectly) domestic production of— 

required (directly and indirectly), of domestic ———Converted——Y 

domestic production of— é ae production of a a NEE Le aa: tae 
UbS———~ . 
Pulp Paper and a ee indeeeee as a ob Per cent ae Per cent = Per cent BLS 
mills, board mills, mfrs., final demand,? Million 0 Million 0 Million 0 Sector 
dollars dollars dollars million dollars dollars total dollars total dollars total 0. 
1,420 3,535 3,195 298.5 0.4 a 1.0 a 1.0 a 120 
1,839 4,723 5,712 103.2 0.2 a 0.5 a 0.6 a 121 
2,153 5,174 6,731 29.8 a a 0.1 a 0.2 a 122 
2,205 5,510 4,618 405.4 0.9 a 2.2 a 1.9 a 123 
4,034 10,629 8,975 847.1 Su 0.4 9.0 0.3 76 0.2 124 
| 4,495 11,704 11,840 1,113.0 5.0 0.5 13.0 0.5 iat 0.4 125 
1406 3,597 4,855 261.4 0.4 0.4 0.9 a 13) 126 
1,044 weal Poet isy.! 40.0 a a Ont a 0.1 a re 
| 5,159 11,238 13,396 272.4 1.4 0.1 3.0 0.1 3.6 ih 129 
| 5,616 14,401 13,482 143.1 0.8 . ; 2.1 a 1.9 : 130 
| 2.754 6,496 7,187 363.1 1. a : 
| 8,344 22,428 5,763 260.8 mh 0.2 5.8 0.2 ee He 
4,106 8,879 11,590 4425 1.8 0.2 3.9 0.1 5.1 0.2 133 
9,004 24,234 10,979 149.9 ie 0.1 6 0.1 1G 134 
4,829 12,134 12.704 1,275.6 6.2 0.7 15.5 0.5 16.2 0.5 
4,862 10,802 4,188 540.2 2.6 0.3 5.8 0.2 2.3 : 136 
3,909 9,936 12,550 24.1 0.1 a 0.2 ‘ 0.3 : 137 
5,859 15,350 16,781 160.2 0.9 to 2.4 2.7 ae 138 
6,148 15,761 13,996 1,138.6 7.0 0.7 Tae 0.6 15. : 

7 "197 9,5 7 0-1 a 03 a 0.5 a 140 
4,753 11,197 19,518 27.8 ie 140 
3,371 7,526 7,534 567.1 1.9 0.2 48 0.2 4.3 0. 141 
3,134 5,915 7,710 34.5 0.1 a 0.2 < 0.3 : 142 
5,753 15,188 10,323 73.2 0.4 a Ll : 0.8 : 143 

3) 5 7 C . a . . 
Des ie Fete 7,316.5 26 2 2.8 62.0 2.2 74.1 2.2 145 
9078 24362 7,750 135.8 1.2 0.1 33 if 147 
3.063 8.085 ~ 12) 387 1,342.0 4.1 O04 10.9 0.4 16.6 0.5 148 
2.924 7,599 3,274 663.2 1.9 0.2 5.0 0.2 2.2 : 149 

780 9,784 18,490 166. a 

AES 10487 12,499 300.2 1.3 0.1 il 0.1 B87 0.1 153 
- 154 

12,141 31,260 25,322 371.5 4.5 0.5 11.6 0.4 9.4 0.3 5 
a : 155 

Te eee ek ere Ay ie 

8 14,391 16,725 5 . i 

ate 11,207 12,668 636.2 2.7 0.3 vl 0.3 8.0 0.2 157 
10,309 6,976 ie ee 8 
SE ae ee meee te 
37 , 888 13, . ; ; j : 7 161 

100 36. 136 22609 164.4 3.1 0.3 5.9 0.2 3.7 0.1 161 
5, 358 3, 666 364. ; 163 

Be 468 81702 57,276 579.0 17.6 1.9 47.3 ie 33.2 1.0 164 

314 1/348 619 294.7 0.2 ¢ 7 03 5.7 0.1 169 

789 2077 1,210 4,689.2 3.7 0.4 9.7 0. 57 0. 169 
2,808 7,606 11,080 ae Bit 5.4 0.2 3.7 01 172 
1,155 3024 2'080 1,785.8 2.1 0.2 5.4 0. 37 0 172 
1,504 3921 2) 504 391.8 0.5 0.8 ; 173 
1,688 4,551 3/183 718.8 “re ol 33 0. 2. : 174 

540 1S os . 4.7 202.5 5.9 176 
Ths nasa pies: ee ee oa Ne eae 15.3 450.0 ieee 177 
6,569 18/189 18,935 23 ,764.2 156.1 16. ae ae iD aoe ie 

907 2,281 oe age fi i 5.1 0.2 2.9 a 179 
1,254 es iy es ees Aes : 125 6 4.4 201.5 5.9 180 
3,558 9584 15,377 13,105 .5 46.6 4.9 25.6 A wou i ne 
4,102 11,304 cree eee Ne ae 6.6 0.2 4.9 01 182 
1,852 4,778 Mee ere a8 ee 47.5 17 68.3 2.0 183 

“842 2,223 eee Tae lites wee iB 24 4 0.9 43.2 13 184 
6, 183 16,471 29, 126 1, 483.6 9.2 i wee cue ae eS ee 

677 12) 463 12.704 2314.9 10.8 14 9 1-0 a 0 a 

10 493 113,545 25,327 102.5 a od 11.6 0. 2.6 : fee 
2,731 7,464 oe ae ie 11.2 0.4 14.3 0.4 188 

4 6.471 2,212.7 4.6 0.5 0.4 188 
2/081 5,056 ; ; oe nee a7 0.2 LO 
2,016 Bree acan ee . 0.7 18.9 0.7 9.2 03 190 
2.737 7,484 3,629 2,531.6 6.9 

; 16.2 1.7 40.8 1.4 49.7 1.5 191 
2,208 5,559 86 teats 16.2 17 a8 i st 09 te 


j . . . b 
deessing industries—see footnote 
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» day aire Wisconsi) 


of only 


Complete Design, Installation 
and Maintenance Service 


SINCE 1884 : ay 
cline STEBBINS 
Design 


Installation ° ° ° 
dia sevining Engineering and Manufacturing Company, Watertown, N. Y. 


of Linings and STEBBINS ENGINEERING CORP. — TEXTILE TOWER, SEATTLE, WASH. 


Tile Tanks CANADIAN STEBBINS ENGR. & MFG. CO., LTD. — CASTLE BLDG., MONTREAL, CANADA 
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You can greatly increase the wet-rub of starch-clay 


coated papers by following this simple procedure: 


Add RCI BECKAMINES P-685-50 or P-679-65 to 
either enzyme converted, acid hydrolized or oxi- 
dized starch. They form a water-resistant chemi- 
cal union with these starches during the cook, at 


Viake starch-clay coated paper 


top heat as a chill-back, or to the cooled finished 


more water resistant with adhesive. 
RCI BEC KAM i ru ES RCI BeckaminEs in starch-clay coatings increase 
brightness ... step up wax pick... improve dimen- 
sional stability ...and give more uniform coatings 


from colors of high apparent viscosity. 


For complete information about how you can apply 
BECKAMINES P-685-50 and P-679-65, write for Tech- 
nical Bulletin P-1. 


REICHHOLD CHEMICALS, INC. 525 NORTH BROADWAY, WHITE PLAINS, N.Y. 


, 


Wreative Chemistry... Synthetic Resins 


Chemical Colors 
Phenol 


Your Partner 


in Progress 


Glycerine 

Phthalic Anhydride 
Maleic Anhydride 
Sodium Sulfate 


Sodium Sulfite 
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Distribution of Pulp, Paper and Board, and Conyerted Product 


Column A 


Direct distribution of supply of— 


7———Converted——\ 


-——Paper and— products purchases from— 
——Pulp mills— board mills mfrs. Connemey 
BLS Per cent Per cent Per cent Pulp Paper and products 
Sector Million of Million of Million of mills, board mills, mfrs., 
No. Purchasing sectors dollars total dollars total dollars total dollars dollars dollars I 
Total supply distributed 1208.9 100.0 3214.6 100.0 3415 4 100.0 

Gross domestic output 945.0 2823.3 3404.0 
Competitive imports 263.9 313.93 a id 


Inventory depletions 


18.0 


Column B 


aS 
Each million dollars of output 
of processing industries 
required the following direct 


Explanatory Notes: 


Columns A and B refer to the distribution of total supply which equals domestic output (production) plus competitive imports plus inventory depletion. 
Columns C and E refer to the distribution of domestic production only to Final Demand rather than total supply as columns A and B. : 

Column D refers to the net amounts of domestic production of the processing industries which went directly to final demand. Final demand is made up of the 
total of output going directly to exports, Federal Government, state and local government, gross capital formation, inventory additions, maintenance and con} 
struction, new construction, small arms and small arms ammunition less competitive imports and inventory depletions. ‘ . ; 
Small arms and small arms ammunition were included in final demand rather than as processing industries for purposes of mobilization studies when this an 
alysis was instituted as a joint project by the Bureau of Labor Statistics, the National Security Resources Board, and the Department of Air Force. 


paper and board manufacturers. However, the final 
demand for apparel causes the chain reaction previously 
described, whereby wholesalers, retailers, textile mills, 
rayon plants, manufacturers of such items as buttons, 
zippers, clothing ornaments, as well as the basic proc- 
essors of wood, cotton, and other natural fibers, each 
in turn purchase for their own needs varying quantities 
of paper and board or products, principally for packag- 
ing purposes. 

The above comparative tabulation shows considera- 
ble dissimilarity of pattern between direct purchases 
and the effects of final demand upon the production of 
pulp, paper and board, and products manufacturers. 
In the case of synthetic fibers (no. 52) for example, a 
direct purchase of $85 million of wood pulp is indicated, 
yet there is practically no final demand for synthetic 
fibers as such and therefore no measurable final demand 
for wood pulp in this instance. Instead, synthetic 
fibers (composed largely of wood pulp), are processed 
into textiles which in turn end up in apparel as a final 
demand product. As a consequence, we see why the 
final demand for apparel has such an important effect 
upon wood pulp, first for synthetic fibers and then for 
the use of pulp in paper and board for packaging items. 


A BASIS FOR PROJECTING FUTURE MARKETS 


The heart of a marketing analysis is often its relation 
to future developments. The carrying through of a 
complete analysis projected into the future is a very 
difficult but not insuperable task. 

The first step is an attempt to judge for a future period 
under consideration the probable aggregate level of 
economic activity. This will usually take the form of 
an estimate of the size of the gross national product 
under the expected conditions. Such factors as produc- 
tivity and population growth will usually be con- 
sidered, and some judgment will be required as to 
whether boom inflation, recession, or other conditions 
are to be expected. 

Second, with some notion as to the aggregate level at 
which the economy is expected to operate, one may 
estimate what purchasing power will be exercised by the 
principal spender groups. Such estimates will depend 
on whether one expects exports to rise or fall, Govern- 
ment expenditures for munitions or for foreign aid to 
increase or decline, whether consumer savings are likely 
to be relatively more or less important, whether a high 
level of equipment expenditures will continue, and so 
on. Experience, assisted by observation of current 


28 A 


economic trends, government policies, international 
developments, and the like should be used as a guide. 

The third step will be to judge the direction in which 
the important spender groups will exercise their pur. 
chasing power. This will require estimates of the ex 
pected change in importance for the consumer expendi. 
ture pattern of such things as passenger cars, televisio 
sets, new homes, house furnishings, food, clothing, andy 
so on. An appraisal of the areas in which capital for. 
mation may be expected would be required. In the 
present world situation, a careful appraisal of the proba 
ble kind and amount of government expenditures ma 
be especially important. 

The result of all the above steps will, in effect, be 
hypothetical duplication for some future period of the 
entries shown in column D, final demand. In all theg 
above, the input-output statistics themselves give ne 
direct assistance except insofar as they provide a record 
of past behavior as a platform from which to laun 
projections. The whole process is essentially for 
casting, which is likely to remain an art rather than as 
science, and for which there can hardly be any fix 
rules. 

Having formulated an estimate of the demand sched- 
ule to be imposed on the processing system, there re 
mains to be considered the structure of that system 
itself. The input relationships for a base year, such as} 
those implied in the 1947 input-output data, are not 
immutable; they change constantly, although in the 
aggregate rather slowly. There is no need to indicate 
the processes by which adjustments for change to input 
structures might be made. It will simply be point 
out that where changes in materials use, whether cause 
by technological shifts, price substitutions, or for othe 
reasons, are relatively important, they are likely to be 
known; and if they are known some adjustment fo 
them can be made. In any case, the fourth step should 
be a careful consideration of whether important strue 
tural changes have occurred, and the type and extent 
of any adjustments required to account for them. 

The fifth step will join the estimated demand and 
processing structures to determine the consequences of 
the estimates on the pulp, paper and board and prod 
ucts industries. It is in this and the preceding step| 
that the interindustry relations approach makes its! 
direct contribution. For example, after having mad 
necessary practical adjustments in the 1947 basi¢ 
data and estimating percentage changes in the final 
demand for each category, a purely mathematical pro4) 


t 
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» Processing Industries and to Final Demand, 1947 (Continued) 


Column C Column D, 


Column E- = ie =e 


pe ae 
Each million dollars of final demand direct 
deliveries by processing industries deliveries 
required (directly and indirectly) of domestic 


Final demand? deliveries by processing industries required 


(directly and indirectly) domestic production of— 


domestic production Ce é production of =i OE—— I pili = 
onvertec processing ——Pulp mills—X board mills mfrs. 

Pulp Paper and products industries to Per cent Per cent el ope cent BLS 
pelle, board mills mfrs., final demand,> Million of Million of Million of Sector 
ollars dollars dollars million dollars dollars total dollars total dollars total No. 

945.0 


100.0 2,823.3 100.0 3404.0 100.0 


a Less than 0.1%. 
5 Final demand entries in parentheses are negative amounts. 


U.S. pulp, paper and board and converted product productio 


L c For these industries the total of competitive imports and inventory depletions was greater than 
mestic output delivered to other segments of final demand (exports, Government, household, etc.). : ier = 


These amounts might be considered as additional demand 


nif U. S. production in these industries were to supplant such imports or inventories were not 


idlized. This is also true in other industries to the extent they have competitive imports. 


© The total of the amounts of the ‘‘all others’’ sectors in column AS Te), 
‘d converted product manufacturers are reflected in the entries 


od board mills, these are negative entries since imports and inventory depletior 


‘dure may be followed. This is accomplished by rais- 
g or lowering the total direct and indirect require- 
ent for pulp, paper and board, and converted products 
sr each sector by the same degree as the final demand 
reach sector is estimated to have changed. The total 
' these requirements would be the over-all demand for 
mmestic production of pulp, paper and board, and 
»nverted products. 

A sixth and final step may be an interpretation of the 
sults of the last stage in terms of the probable conse- 
aences for a single film. The circumstances of the 
‘m itself will largely determine how this is to be done 
id no generalizations about it can be made. 

While the complexities of the kind of structural 
nalysis portrayed above are difficult, they can be over- 
sme. It seems a virtue, rather than a limitation of the 
Hproach, that a careful consideration of such problems 
h demand and processing structure as those raised 
Hove is required, and that the results of deliberate 
sdgment on them can be specifically and quantitatively 
icorporated within the framework of the analysis. 
Other methods which do not require such detailed 
nsideration of demand and processing structure also 
pically cannot accommodate or make use of even 
ll-established data or judgments regarding them. 


The procedure outlined above may be time-consum- 
Iz and expensive. Hence, it is not an approach to be 
plied to simple or unimportant questions but should 
» reserved for situations in which the critical nature 
the decision to be made justifies the use of the de- 
led deliberations required in this type of analysis. 
ese new and complex analytical techniques provide 
eful and consistent answers to many problems for 
nich previously there was no suitable method of 


THE 200 SECTOR TABLES 


{The foregoing over-all analysis and observations 
iply in particular to the composite 200 sector statis- 
al tabulations, prepared by the Bureau of Labor 
tistics, as follows: 


4nterindustry Flow of Goods and Services by Industry of Ori- 
gin and Destination 

‘Direct Purchases per Million Dollars of Output ' 
Direct and Indirect Requirements per Million Dollars of Final 
{ Demand 

Hteneral Explanations of the 200 Tables: 

The 1947 Interindustry Relations Study 

4 BLS Report No. 33, June, 1953 


nyone interested in obtaining these complete data 
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those amounts going directly to final demand from pulp mills, paper and board mills 
for these industries in column E on lines 44, 45, and 46, respectively. For pulp mills and paper 
1 totalled more than the aggregate of the other segments of final demand. 


for more intensive analysis may obtain them from, the 
Bureau of Labor Statistics, Department of Labor, 
Washington 25, D. C. 


EXAMPLES OF OTHER STUDIES 


An example of the use of the input-output data in 
regional market analysis appears in Federal Reserve 
Bank of St. Louis “Monthly Review,” for June, 1952. 
It presents the first application of the interindustry 
flow analysis to the economy of the Eighth Federal 
Reserve District. This analysis is an extension of the 
eighth district income studies and provides additional 
data on economic transactions between regional areas. 

A special study on the applications of input-output 
data to the steel industry appears in the Federal Reserve 
Bank of Cleveland “Monthly Business Review’’ of 
October, 1953. 


various services send for ‘‘The Inside Story 


If you have a problem involving any 
of the following, you can get immediate and experi- 
enced help from EBASCO engineers and consultants: 


® Design and Construction of Pulp and Paper Mills 
@ Steam and Hydro-Electric Power Plants 

@ Power Studies 

@ Reports and Appraisals 

@ Recovery Plants, Extensions and Alterations 


J nS * CONSy 
For complete details on EBasco’s Re Ry, 


oD 
I I ; 
of Outside Help.” Address Dept. P, os s 0 @ 
rs 


Two Rector Street, New York 6, N. Y. Stuy un 
8s cons¥ 


EBASCO SERVICES 
INCORPORATED 
NEW YORK * CHICAGO + WASHINGTON, D.C. 
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HERCULES CORN STARCH 

IS A*’*NATURAL” FOR 

SURFACE SIZING OF 
QUALITY PAPERS 


@ Greater clarity 

@ Greater strength 

@ Uniformity of film 

@ Superior film continuity 
@ Lower viscosities 

@ Increased adhesiveness 
@ Lower congealing rate 


@ Excellent color 


Service to the Industry ... Take ad- 
vantage of our free technological 
service. Our field and laboratory 
experts welcome an opportunity 
to help you solve your problems. 
Write today... 


Specify 


ERCULES 


Brand Corn Starch 


... the only starch that gives 


you these 3 advantages: 


1. Dependable quality... Hercules brand 
corn starches are the only starches whose 
production is under complete automatic in- 
strument control from start to finish. You 
are assured of a constant supply of Hercules. 


2. Meet all specifications. They are used ex- 
tensively in the beater, in off-the-machine 
coating and in calender sizing. They can be 
modified to suit most equipment. 


3. Greater mill efficiency with Hercules... 
Hercules Starches insure uniformity, better 
pick test, and high Mullen Test. Production 
is speeded, cleanup time reduced, quality is 
improved with Hercules Brand Starches. 


Corn Products Refining Co. 
17 Battery Place, New York 4, N.Y. 
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prepared fs 


A top line of waxes keeps you better prepared 
for those rush orders and can help you get 
that important new business. Investigate the 
improved line of Cities Service Pacemaker 
Waxes. Call or write Cities Service Wax Dept., 
Sixty Wall Tower, New York 5, New York. 


CITIES @ SERVICE 


QUALITY PETROLEUM PRODUCTS 


RE EN ee 
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REPORTS AND DISCUSSIONS 


Presented at the National and Regional Conferences 


Condensations of Annual Meeting Papers 


Tue following are condensations of a number of papers 
presented at the 39th Annual Meeting of the Technical Asso- 
ciation (Feb. 15-18, 1954). The papers will be published 
in full in subsequent issues of T'appr. 


Fiberglas as a Papermaking Material, Tuomas 8. CHAMBERS 


The elements of sheetmaking with fibrous glass are presented, 
with emphasis on solutions for the problems in this field most 
commonly reported by paper technologists. These include 
knowledge of the types and properties of fibers, methods for stock 
preparation, bonding techniques, and utility of the product. 

Blown and drawn Fiberglas are described. Nominal diameters 
range from 0.5 to 9 mu. Fiber tensile strength is about 0.12 
gram per sq. mu. Fiber length varies from less than 0.1 mm. to 
several millimeters. Fiber surface area may be as much as 
30,000 sq. cm. per gram. These properties are comparable to 
those for many cellulose fibers. 

Preparation of papermaking stock from blown Fiberglas is best 
carried out by very light beating at consistency not over 0.5% and 
at pH3. Low pH is essential in obtaining good sheet formation. 
Chopped strands of drawn Fiberglas disperse best if coated with a 
water-soluble size, cut to 1/, in. length, added directly to sus- 
pensions of blown Fiberglas or cellulose pulp, and circulated in a 
beater with the roll lifted. Avoidance of mechanical damage is 
important at all stages in mill operation. Tensile and tear 
strengths improve on addition of limited amounts of chopped 
Fiberglas strand to blown fiber sheets and to beaten cellulose. 
A large number of nonfibrous binders serve as bonding agents; 
notable among them are polyvinyl acetate, butadiene copoly- 
mers and phenolics (especially in combination), polyacrylates, 
and silicones. 

Papers containing a major proportion of Fiberglas may be 
expected to show superior thermal stability, shelf life, dimen- 
sional stability, chemical inertness, and filtration efficiency, 
among other properties. There are indications that cellulose 
pulps show superior tear strength as beating progresses if rein- 
forced with chopped Fiberglas strand after beating. The ability 
of Fiberglas to increase the drainage characteristics of cellulose 
pulps and to dry rapidly may be helpfulin mill operation. Papers 
for electrical use, plastic impregnation, and high efficiency 
filtration are now in production or expected to make their debut 
at an early date. 


The History of Carbon Brick Linings in Alkaline Pulp Digesters, 
Braumont THOMAS 


This report presents the history and service record of 100 
carbon brick linings which have been installed in alkaline pulp 
digesters in North America during the last 23 years. Both 
successful and unsatisfactory linings are reported. 

The linings vary in thickness from 2!/) to 5 in. Thin linings 
have not been as successful as the thicker ones, but have usually 
been quite satisfactory where favorable conditions have been 
obtained and where there has been no compromise on design 
requirements to satisfy the demands for digester capacity. 
Most of the linings have been installed in old and badly cor- 
roded digester shells which were not originally intended to ac- 
comodate linings. 

There have been some failures, but the successful linings greatly 
outnumber the unsatisfactory ones, and it is only after 20 years 
of trial that it has become possible to correlate facts with theory. 
Experience has taught what limits must be maintained on lining 
thicknesses and on control of materials. Greater success in the 
future will depend largely upon the ability to refuse to com- 
promise the specified lining thicknesses and lining designs in the 
face of demands for digester capacity. 

Carbon brick quality has been generally improved since the 
first linings were installed, and a variety of grades and types 
have been developed. Having close control of carbon brick 
quality, the aim in carbon brick lining design and installation is 
to achieve the maximum possible life obtainable with available 
joint materials. This has already been proved to be practical 
by the fact that service life periods of 12 to 17 years have already 
been obtained. If better mortar joint materials become avail- 
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able, it would be expected that results may be even more de- - 
pendable. 


A Laboratory Approach to the Study of Digester Corrosion, , 
Joun W. HassLeR 
The corrosion experiments were conducted in glassware and in |] 
laboratory steel digesters. Weight losses of firebox steel im- J 
mersed in cooking liquors provide the basic data which are supple- J 
mented by electrochemical measurements. ; | 

Results are not always reproducible. Some experiments 
had to be repeated scores of times in order to have a statistical |} 
basis on which to form conclusions. i 

Some conditions make the surface of steel more resistant to } 
corrosion in alkaline liquors containing sulphidity. Such a sur- } 
face state is called inert* as distinguished from a more active } 
surface that corrodes readily. 

Corrosive attack is minimized by establishing an inert surface 
on steel and then providing conditions that keep it inert. Un- 
fortunately an inert surface is very easily converted to an active } 
form. Thus, traces of nascent hydrogen released in the cor- 
rosion reaction can catalyze this conversion. 

Polysulphides are one of the most dependable agents for stabi- 
lizing a surface. Corrosion is negligible when polysulphides con- | 
stitute the major portion of the sulphidity. Small concentra- 
tions are less effective and in some cases can even be detrimental. 

Straight kraft liquors are very corrosive but this corrosion is 4 
greatly reduced when wood chips are present. Several factors + 
contribute to the reduced corrosion: (1) the reaction with wood | 
depletes the concentration of active chemicals, (2) when direct } 
steam heat is used, the condensate dilutes the chemical con- 
centration, and (3) black liquor constituents aid in stabilizing 
an inert steel surface. 

If full advantage can be taken of these factors, and if the labora- 
tory digester surface is in an inert state at the start of a cook, 
then the corrosion is usually less than 15 i.p.y. However, even 4 
though every known precaution is taken, occasional cooks wil! 
show ani.p.y. from 50 to 100. 


" 


* Passive would be a more descriptive term but inert is used here be 
cause of a definite relation to liquors containing sulphidity. 


Weight Profile Measurement of Paper and Machine Clothing 
with the Tracerlab Beta Ray Scanner, JAMES D. SADTLER ¢ 
and H. Bororsky | 

If fiber weight distribution across the sheet in paper from ma- 
chines can be measured rapidly enough to allow the knowledge of 
weight distribution to be used as an aid in leveling out the sheet, 
important benefits will result. A Tracerlab beta ray scanner © 
has been used in recent research at Southland Paper Mills, Ine. 
to accomplish such measurement. 

The scanner operates on the principle that a sheet of material 1 
moving between a source of beta radiation and a radiation de- i 
tector will absorb an amount of radiation proportional to the > 
weight per unit area of the sheet. An electronic recorder is § 
used to translate results into graphic form. | 

Results on paper have been excellent. Weight profile measure- I 
ments, available in a short period of time, have enabled necessary { 
machine adjustments to be made. Collected data facilitated } 
the proper choice of a new headbox. Since the scanner was 
put into use, paper qualities and machine efficiencies have im- 
proved generally. These measurements have also enabled the 
technical service department to have an independent check of 
operations performed by machine crews. | 

The scanner has also been used to establish wear patterns for ¥ 
machine clothing. Analysis of profiles for wet felts removed | 
from the machines has indicated corrective actions which should jf 
be taken to minimize felt wear and to assure uniform moisture } 
distribution across the sheets. In this application particularly, 
use of the scanner has resulted in the saving of much time, since } 
data which formerly took several weeks to obtain are now made} 
available immediately. | 

The latest application of the scanner is in the analysis of wear }} 
in fourdrinier wires, in order to determine any possible influences } 
- imperfections or wear in the wire upon improper sheet forma: 1 

10n. } | 

In conclusion, the beta ray scanner gives hope for more highly} 
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Pilot motors of a Hygrotester double regulation unit in the wet section of a board machine. 


HAVE YOU ANY PROBLEMS? 


. TESTING AND REGULATING 


MOISTURE ¢ WEIGHT ¢ THICKNESS 


We can help You—on all types of paper, 
board and pulp at any machine speed. 


Welcome Everyone at TAPPI—Convention, 
Hotel Commodore—New York City, Feb. 1954 


Visit us in our room at the Commodore 
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technical and advanced control procedure for reaching and 
maintaining sheet quality. It will enable papermakers to obtain 
improved clothing life on the machines, improve their machine 
efficiencies, and give an improved economic position. 


Beta-Gage Basis Weight Control, Frep W. RausKoLs 

A description is given of a beta-gage system capable of present- 
ing the necessary data for optimum basis weight control on the 
paper machine. Studies of basis weight fluctuation on the ma- 
chine have led to the following conclusions: 

1. Basis-weight variations in the machine direction are greater 
than was generally supposed. 

2. Sheet profile (in terms of basis weight) is less stable and 
more subject to short-term changes than was shown by profile 
studies made on reel-end samples. 

3. Because of these variations in the basis-weight profile, 
significant basis-weight data cannot be expected from a single 
beta gage head reading only one path down the sheet. 

4. For best results, successive basis-weight profiles, taken 
over the full web width, are necessary for accurate and effec- 
tive basis weight control. 


Load Meters, Tension Meters, and Torque Meters For Paper 
Machines, Joun C. Harpnr, Jr. and T. A. McArN 

In order to produce paper and board to meet the specifications 
and requirements of the consumer, it is important that machine 
variables be closely controlled. Satisfactory instruments for the 
control of wet-end variables have not been available, with the 
possible exception of stock preparation controls. The concept 
and development of the load meter provide a simple, accurate, 
and rugged method for measuring, recording, and controlling 
press roll loading, or other load points where uniform loading 
is important. The load meter employs the established principle 
of the Wheatstone bridge circuit to detect minute variations in 
the stress on a steel column. A slight change in load on the 
column results in a proportional change in flow of a small electric 
current. This current is in turn employed, by means of suitable 
instruments, to indicate, record, or contro] the applied load on 
the press. The load-sensitive unit is hermetically sealed and 
contains no moving parts. 

Variations of the load meter system have been employed in 
similar arrangements to measure felt tension, refiner thrust 
loads, and fourdrinier wire tension. 


An Experimental Study of the Factors Involved in the Manu- 
facture of Paper Yarn, GeorrrEY BrouGuTon and JAMES 
P. Wane. 


Some of the factors such as twist, traveler weight, feed roller de- 
sign, moisture pickup, surface-active agents, etc., involved in the 
manufacture of paper yarn were investigated on an experimental 
twister adapted from a standard cotton twister. 

Breaking strength of the paper yarn produced was found to be 
linear with moisture pickup at any given twist per inch, independ- 
ent of the surface-active agent used. The anionic type of sur- 
face-active agent appeared to be the most effective in causing 
maximum moisture pickup in the short time available during 
twisting. Concentration of surface-active agent was unimpor- 
tant provided minimum surface tension was reached. 


The Mechanical Properties of Paper—Part III, Grorrrry 
BrouGcHtTon and James P. WANG 


Handsheets were made by a carefully standardized technique 
from one lot of Douglas-fir bleached sulphate pulp. These were 
dried normally, by freeze drying or after water displacement by 
an organic solvent or by an aqueous solution of surface-active 
agent, At least 10 handsheets were made in any one series and 
broken or submitted to cycling on the Instron tensile testing 
machine. 

Reduction of the surface tension during drying either by a sur- 
factant or freeze drying resulted in large drops of sheet strength 
as found earlier by other investigators. The presence of nonpolar 
liquids during drying also greatly reduced sheet strength. An 
interesting observation was made that such sheets when exposed 
to high relative humidity (85%) over long periods of time in- 
creased in strength to about the value obtained for a water- 
formed and normally dried sheet. 

The results are discussed from the standpoint of hydrogen 
bonding between cellulose fibers. 


Evaluation of the TAPPI-SFMC Drainage Time Tester for Mill 
Control of Insulating Board Pulps, W. H. Granam 


An examination was made of the functioning of the TAPPI- 
SFMC Drainage Time Tester of TAPPI Suggested Method 
T 1002 sm-51 in the control of pulps in an insulating board mill. 

The drainage time tester is considered from the standpoint 
of its accuracy of results, reproducibility of results, speed and 
simplicity of operation, its ability to show differentiation of pulps, 
and its ruggedness. 


34 A 


A short statistical analysis is presented discussing the average) 
and variations of drainage time obtained by four mill control men }j 
sampling the same pulp. The data are presented in the form of 
charts. The report also gives the design of a graphic aid which} 
may be used to convert drainage time results to a standard dry 
pad weight basis. 


A Comparison of the TAPPI-SFMC Drainage Time Test Pro- 
cedure with Other Methods, D. R. P. Hara 

Designed specifically for the testing of insulating board pulps, 
the TAPPI-SFMC Drainage Time Tester understandably has} 
advantages over other test methods which are essentially modi- 
fied papermaking procedures. In terms of free-draining or “fast” 
pulps, the modified papermaking procedures lack adequate sensi- } 
tivity and, in at least one instance, resort to modifications off 
uncertain value in order to encompass that range. 
Comparing the T-1002 tester with a ‘modified Green,” it is} 
pointed out that several important assumptions necessary in the | 
use of the latter (which is of the “overflow”? measurement type | 
illustrated by the Schopper-Riegler, Canadian Standard, and the} 
like) become observed behavior in the case of the T-1002 because 
! 


of the transparency of the tester body. Uniformity of pulp 
suspension, swirling, and flocculation or creaming, all serious» 
factors in relation to a true drainage index, are easily checked by 
observation throughout the test. 

In comparison with the procedure set forth in T 221 m-50, 
“Drainage Time and Drainage Factor of Pulp,” the T-1002% 
offers a more rapid, less complex method for the determination j 
of the drainage characteristics of “‘free’’ pulps. In contrast} 
with the after-test calculations required with the T 221 m-d0[ 
in order to arrive at a drainage factor for a given pulp, the T-1002. 
procedure permits the direct determination of a drainage time, 
The disadvantages noted in the opacity of the tester body of the} 
modified Green apply similarly to the British sheet machine used |i 
in T 221 m-50 as well as an additional point in the inaccuracy} 
of the end-point determination when applied to thick pads. A} 
change in test stock consistency, set forth as a modification in| 
the T 221 m-50 procedure to handle very free pulps, is a question- 
able variable that is eliminated in the T-1002 method. 

Potential variables which might affect drainage time results 
using the TAPPI-SFMC tester have been investigated, and the 
plotted test data indicate that factors such as pad weight, stock 
pH, and stock temperature, although varying from free to slow 
pulps, all have discernible trends which permit compensation. 


The Resistance of Douglas-Fir to Sulphite Pulping, WiLLiLi1am 
H. Hoar 

The precipitate which is formed in calcium-base sulphite cooks 
of Douglas-fir was found to be primarily anhydrous calcium 
sulphate, with small amounts of free sulphur. The sulphate an? 
the free sulphur were products of bisulphite decomposition. 

The decomposition of sulphite cooking liquors was studied after 
developing suitable analytical procedures for determining thes 
decomposition products. Dihydroquercetin, a phenolic com- 
pound in Douglas-fir, was isolated and a chromatographic pro-* 
cedure for studying phenolic compounds was developed. Di-i 
hydroquercetin reacted with bisulphite to form quercetin and[ 
thiosulphate. The thiosulphate promoted bisulphite decompo-9 
sition in an autocatalytic, first-order reaction. Formic acid, free} 
sulphur, and free sugars also promoted bisulphite decomposition 
through their reactions with bisulphite to form thiosulphate 
catalyst. Phloroglucinol, resorcinol, and catechin had no effect 
on the liquor. : 

Dihydroquercetin, in the presence of wood, failed to promote} 
excessive liquor decomposition. The thiosulphate, formed in the} 
early portion of the cook through the reaction between bisulphite 
and dihydroquercetin, was partially removed from the liquor} 
by the wood or its reaction products, and was rendered unavail- 
able for catalyzing bisulphite decomposition. 4 

Dihydroquercetin was found to be a mild pulping inhibitor} 
but there was no evidence of the formation of an insoluble lignin-# 
inhibitor complex in cooks of Douglas-fir or of spruce impregnated\ 
with this compound. Sulphite studies showed that Douglas-s 
fir lignin was sulphonated in a conventional sulphite cook. Theis 
pulps obtained from woods containing dihydroquercetin had ak 
yellow color from quercetin. Quercetin was found to be a mild 
pulping inhibitor and the presence of quercetin in pulp increased) 
the permanganate number. ai 

The difficulty in the sulphite pulping of Douglas-fir is attribu 
to the slow rate of lignin removal which allows the bisulphi' 
decomposition reactions to form large amounts of sulphuric aci¢ 
before delignification is completed. The sulphuric acid precipi} 
tates the base as calcium sulphate and introduces the dangers} 
which accompany the removal of the base. 

The major advantage of soluble-base liquors is the extended} 
availability of the base for the pulping reaction. With conste 
cooking times, the type of base in the cooking liquor had lit 
effect on the lignin content of the resulting Douglas-fir pulps. 


i 
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“BAUER CLEANERS” 


A CHANGE OF NAME AND 


Over 5000 Bauer Centri* Cleaners 
were sold in 1953! These were of the 
two basic sizes of pulp cleaners orig- 
inated and patented by The Hammer- 
mill Paper Company and The Howard 
Smith Paper Mills, Limited. 

A new, intermediate size cleaner 
has been added to this line as a result 
of our increased technical and appli- 
cation experience. Greater facilities 
in our Fiber Products Laboratory per- 
mif us to continue improvements 


A CHANGE IN NUMBER 


in construction and performance. 
Confusion in trade names of basi- 
cally different pulp treating devices 
has caused us to change our cleaner 
name from Centri+ Cleaner to BAUER 
CLEANER. A new bulletin, No. P-4-B, 
featuring the design changes and giv- 
ing brief data on the new size BAUER 
CLEANER, will be gladly sent. 


THE BAUER BROS. CO. 
SPRINGFIELD, OHIO 


The Use of Bases Other than Calcium in the Sulphite Process, 
R.S. Hatcu 

There is increasing interest in the use of bases other than cal- 
cium in the sulphite process both from the point of view of chemi- 
cal and heat recovery and the abatement of stream pollution 
which is becoming of increasing importance particularly in this 
country, This discussion will be confined to chemical and heat 
recovery and no particular emphasis will be put on manufacture 
of lignin or carbohydrate derivatives. 

The relative cost of the various bases will be considered and 
methods that have been proposed for chemical recovery will 
be discussed for the three bases; namely, sodium, ammonium, 
and magnesium. 


Acid Sulphite Pulping Hardwoods as Well as Highly Resinous 
Softwoods, G. H. McGrrcor 

The subject of acid sulphite pulping of certain deciduous or 
hardwoods, as well as highly resinous coniferous or softwoods 
has received attention from research groups for a considerable 
period of years. In this discussion we refer primarily to prepara- 
tion of normally bleachable pulps. 

Variation in forest resource species of a given area, coupled 
with the inability to move large-scale expensive manufacturing 
facilities, dictates the necessity for utilization of the various 
species in that area. 

Those hardwoods receiving special attention in the past few years 
include aspen, birch, beech, cottonwood, chestnut, and gum. 
A limited amount of attention is given to the oaks, maples, and 
elms. Of particular interest, of course, is the pulping of aspen, 
birch, and beech. 

In general, the common hardwood species mentioned can be 
satisfactorily pulped by the acid sulphite pulping process resulting 
in normal yield, bleachable pulps. It is recognized, of course, 
that the characteristic short fiber of the deciduous species some- 
what limits the extent and type of papers into which it is con- 
verted. An exception to this group is chestnut which contains a 
catechin type tannin which inhibits acid sulphite pulping. It is 
recognized that a certain degree of trouble is experienced from 
aspen sulphite due to the presence of a characteristic pitchlike 
substance and inner bark fibrous specks. The latter is elimi- 
nated in the bleaching process. Itis well recognized that problems 
relating to utilization of birch revolve around efficient removal 
of bark in woodroom operations. The acid sulphite pulping 
of gums, oaks, maples, and elms results in normal yield of un- 
bleached pulps of characteristic darker color than aspen or birch. 
Aspen, birch, beech, and cottonwood may be readily bleached to 
acceptable brightness by normal three-stage bleaching procedure. 
Difficulties due to inherent coloring matter are experienced in 
bleaching gums, oaks, and maples to acceptable brightness. 

The acid sulphite pulping of highly resinous woods has been 
the subject of rather exhaustive research on the part of prominent 
investigators such as Hagglund, Schwalbe, and Erdtman. As a 
result of their researches it has been quite definitely established 
that a certain fraction of the resins in certain species may serve 
as connecting links between large lignin molecules and inhibit 
acid sulphite digestion, particularly in the heartwood. Resins 
in pine woods do not necessarily inhibit penetration of acid 
sulphite cooking liquor, or the sulphonation process. Researches 
have indicated that pine heartwood extracted with ether or 
benzene cannot be satisfactorily pulped in spite of removal of 
resin, on the other hand, if the ether or benzene extracted wood 
is further extracted with alcohol or acetone, a small additional 
amount of resin is removed and pulping may proceed normally. 
It has been determined that certain resinous woods such as jack 
pine contain small quantities of phenollike substance which defi- 
nitely inhibits complete satisfactory acid sulphite pulping regard- 
less of base used for acid manufacture. 

Some species rich in certain tannins cannot be satisfactorily 
pulped by the acid sulphite pulping process, although all tannins 
do not inhibit acid sulphite pulping. Redwood is rich in tannin 
but can be easily acid sulphite pulped, even though the un- 
bleached pulp is somewhat dark in color. Douglas-fir contains a 
flavanone which explains the difficulty in acid sulphite pulping 
of the heartwood. Larch contains a flavanone producing an 
antiacid sulphite pulping effect. Sitka spruce is a very highly 
resinous wood yet can be readily pulped by the acid sulphite 
process. Such woods, of course, present other operating and 
handling problems due to the excessive pitch content. 

It thus appears that woods nondigestible by the acid sulphite 
pulping process will probably contain substances that easily 
condense with lignins in the acid condition to form insoluble 
products, 


65% Yield Sulphite for Newsprint Furnish, L. R. Beara 

Total sulphite pulp requirements of a 700-ton per day news- 
print mill are now being produced at 65% yield. The wood 
used is a mixture of spruce and balsam in approximately equal 
parts. Chips are cooked with calcium-base acid in stationary 
digesters. The softened chips are blown from the digester, 
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broken down to a coarse pulp in two Sprout-Waldron refiners, 
and processed in Curlators to complete the defibering. Rejects 
from the screening system are returned to the Curlators for} 
reprocessing in closed circuit. Strength, drainage, and cleanli- | 
ness properties of the high yield sulphite are equal to, or better } 
than, those of the normal yield sulphite previously used. News- | 
print quality has been unaffected by the change in sulphite apart | 
from a slight increase in bulk. Wood consumption with the high 
yield system is 118 solid cu. ft. of wood per air-dry ton of no. 1 
sulphite. The prior system, without refining equipment for } 
screen rejects required 167 cu. ft. per ton, The sulphite system } 
operated for the past 4 years, with one Curlator processing screen } 
rejects, used 148 cu. ft. of wood per ton. The high yield system } 
and its operation are described. 


Sulphite Pulping as Related to Stream Problems in the Eastern 
United States, Vance P. EpwarpEs 

The same general problem of waste sulphite liquor disposal is 4 
common to all mills in continental United States, differing only | 
in degree. ; , 

The first attempts at solution were based on economic grounds | 
but, because of limited markets and competition, the amount of ff 
liquor which can be so utilized is small. i 

Several other means of disposal have been tried such as lagoon- | 
ing, road binder, aeration, soil conditioner, and controlled pro-4 
duction. The degree of success has been from poor to fair, 

Burning of waste liquor is not a simple operation and requires 
a large investment. The cost, in the case of mills of 150 tons or 
less, is prohibitive. Burning also introduces the problem of air 
pollution from fly ash and sulphur dioxide. 

The use of soluble bases involves the recovery of chemicals with 
attendant higher investment costs per unit of production. With 
no chemical recovery the use of a soluble base can be justified 
only because of better wood utilization or special pulp qualities 
desired. | 

Scaling difficulties are still encountered with soluble bases but 
to a lesser degree. 

Few eastern mills are of such size that an economic solution of 
the problem is at all possible. 

Eventually, sulphite mills will have to reduce the discharge of 
waste liquor into the streams to satisfy growing public pressure. 


! 
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Abatement of Spent Sulphite Liquor Pollution in the Pacific 
Northwest, H. R. AMBERG 


There are at the present time a number of methods for reducing § 
sulphite pollution in the Northwest which are probably unique to} 
this section of the country. Of the ameliorating methods, the¢ 
most important are: (1) distribution of waste in the receiving # 
water by the use of underwater diffusion lines, (2) lagooning «| 
spent liquor as a means of waste disposal by controlled dilutior, 
and (3) the use of spent liquor on secondary roads during the 
drought period. 

As simple as these methods may seem, there are, howeve:, 
inherent problems associated with all three methods which limit 
their application to specific situations. Another method of) 
pollution reduction coming into prominence in the Northwest, | 
is evaporation and burning of spent sulphite liquor. At the pres-4 
ent time there are two mills evaporating and burning ammonia 
base liquor, and one mill utilizing the magnesium oxide process. # 
The recovery systems have been effective in reducing pollution 
by 95% or more. 

All of the above methods have been effective in reducing sul- 
phite pollution in the Northwest, but as yet there is no specific 
solution that will be applicable to the entire industry. 


Sulphite Pulping as Related to Stream Problems in the Mid- 
West, N. L. Matcove 

Review of the activities in the Mid-West, particularly by the 
Sulphite Pulp Manufacturers’ Research League, in regards to 
uses and disposal of spent sulphite liquor. To date three mills 
evaporate and burn spent sulphite liquor, one mill produces yeast, 
and one more yeast plant is being constructed. All sulphite 
mills in Wisconsin are doing something to alleviate the stream 
by some means or other whether it be evaporation and burning, 
yeast, road binder, product development, ponding, or lagooning. 
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An Investigation of Methods for Dimensionally Stabilizing pani 
F. W. Lorey and C. E. Linpy 


It was found that basis weight had no effect on the expansion of} 
handsheets with increases in humidity nor did fiber size, except} 
when the fibers were very coarse and greater expansion occurred. | 
Freeness also had no effect except at high freenesses where the 
pulp was bulky and expansion greater, but sheets subjected to 
high pressures showed less expansion. The application of heat} 
to wet handsheets decreased the expansion of the dried sheets} 
with increases in humidity, but beater addition of a clay filler} 
had no effect. Dimensional changes of sheets formed from suk 
phite pulp increased as the purity of the pulp increased, and sheets} 
made from hardwood pulps expanded to the same extent as’sheets| 
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made from softwood pulps. Silicone and rosin sizes, added by 
beater addition, did not decrease the dimensional changes of 
handsheets with changes in humidity. Neoprene-treated hand- 
sheets showed decreases in expansion with increases in humidity 
as the addition of neoprene was increased above 20%. When 
thermosetting resins were applied by impregnation, the hand- 
sheets showed less expansion with increases in humidity, and of the 
resins investigated, phenolformaldehyde, thioureaformaldehyde, 
and glyoxalcellosize exhibited optimum effects in the order listed. 
Urea, a plasticizing agent, showed a negative effect and increased 
the dimensional changes with changes in humidity. 


Consistency Regulation, Davin Dr Zurik 


A survey is made, from the plant operator’s viewpoint, of the 
factors to be considered in planning the installation of consistency 
regulating equipment at various stages of processing. Typical 
installations are illustrated, ranging from the initial stages of 
pulp production through the bleach plant and screening depart- 
ment into the stock preparation departments and up to the final 
point of control ahead of the paper machine. 


Effects of Mechanical Preparation and pH on the Strength of 
Glass-Fiber Paper, M. J. O’Leary, R. B. Hoss, J. K. 
Missimpr, and J. J. ERVING 

Research during the past year at the National Bureau of Stand- 
ards has shown that the tensile strength of paper made entirely 
of glass fibers can be increased to more than 300 p.s.i., as compared 
with tensile strengths of only 30 to 40 p.s.i., reported in an earlier 
article on this subject [Z'’app7 35: 289 (July, 1952)]. This result 
is due to control of the pH value and certain changes in mechani- 
cal handling of the fiber in the mill. Beating is conducted at a 
temperature of 85°F., and the pH is adjusted to 3.5 or less with 
sulphuric acid. The pH value of the fiber suspension is further 
regulated at the jordan and headbox to about 3.0. When the 
glass fibers are beaten under these conditions, the jordan can 
be used to break down strings or lumps of fibers. The paper can 
also be dried to a much lower moisture content before going onto 
the reel. 

The effect of higher beater temperature in promoting disper- 
sion of the glass fibers may be due to thermal expansion of the 
glass and to decreased viscosity and interfacial tension of the 
water, so that it wets and penetrates the fiber bundles more 
readily. The effect of pH, as indicated by photomicrographs, 
depends on the formation of a gelatinous silica-rich layer on the 
fibers, which serves to bind them together in the finished sheet, 
giving higher strength. The pH value must be below 4 to obtain 
this effect, and the tensile strength increases as the pH decreases 
in the range studied. Ionizable acid disappears during the for- 
mation of the sheet, and the pH value of the finished paper is 
nearly neutral. 


Studies of Rosin Sizing by Means of Autoradiography and 
Electron Microscopy, CHarutus W. Hock 


The light microscope is an extremely useful tool for both re- 
search and control in the pulp and paper industry. There are, 
however, instances where the light microscope gives only meager 
and insufficient information. Visual studies of rosin sizing are a 
case in point. In order to obtain new information about this 
old problem, thereby giving a better answer to ‘““How and in what 
form is rosin size distributed on the surfaces of fibers in a sheet 
of sized paper?” the electron microscope, with its higher resolving 
power, was utilized. 

Size precipitates, white water samples, and single fibers from 
sized sheets were examined. Direct electron microscopical ex- 
amination of size precipitates and of white waters revealed that 
the particles of rosin size were more or less round, that they aver- 
aged about a thousand Angstroms in diameter, and that they 
occurred either singly or in groups. Because single pulp fibers 
are too thick to be used directly in the electron instrument, the 
examination of their surfaces was accomplished by means of 
surface replication, wherein impressions of single fibers in thin 
films of plastic are used as specimens. 

The replication of objects as small as single wood pulp fibers is 
tedious. Fortunately, autoradiography (a technique of locating 
radioactive material by allowing a specimen to take its own 
picture) of single fibers from paper sized with radioactive rosin 
size showed that all the fibers were sized equally. This knowl- 
edge of fiber-to-fiber uniformity brought within practical limits 
the number of single fibers requiring replication. The electron 
micrographs revealed that the sized fibers had comparatively 
rough surfaces, owing to the fact that the fibers were irregularly 
covered with size particles similar to those seen previously in 
size precipitate and in white water. On the other hand, micro- 
graphs of fibers from unsized waterleaf sheets were smooth, 
except for the normal fibrillate surface pattern. 

These observations support the often expressed opinion— 
hitherto not adequately confirmed by direct visual observation— 
that rosin size is not present as smooth surface-covering films 
but rather in the form of discrete particles. 
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Sizing of Paper Under Neutral or Alkaline Conditions, W. F 
Reyno.ps, L. A. LunpBer«, and J. C. BARTHEL 


A new sizing agent, the salt of a hydrophobic polyfunctiona 
amine, has been developed to size neutral and alkaline papers; 
including calcium carbonate filled papers. It is a thermoplastic 
water-dispersible, light brown colored synthetic wax. Dissolved) 
in hot water it produces a cationic colloid of exceedingly smal 
particle size. Effectively retained by fibers to the extent of about 
70%, the size is applicable to a wide variety of pulps ranging fro 
groundwood to ragstock. The size may also be applied at the 
size press or calenders to impart sizing or augment conventiona 
sizing. 

Ao keaon variables involved in using the size are describe 
with a discussion of such factors as size-fiber contact time, stoc 
temperature, effect of various anions and alkaline fibers, stock 
pH, presence of rosin size and alum, and drying conditions. _ 

Among the outstanding properties imparted by the size tq 
paper are high resistance to the penetration of writing ink and 
alkaline solutions, reduced tendency of the paper to curl wher} 
wetted on one side, improved resistance to color degradation on} 
exposure to ultraviolet light, and improved resistance to buty 
carbitol penetration. The new size has been found useful in 4 
wide variety of paper grades, such as noncorrosive wadding 
napkins, coating raw stock, bags, hanging, board, label, and alkali] 
resistant papers. | 


A New Process for the Bleaching of Kraft Pulp with Sodi 2) 
Peroxide, Winiarp F. ScHrorper and JoHn R. SEFERIAN } 


The bleach response of sodium peroxide in the last bleaching 
stage has been improved considerably by means of an acid post 
treatment to the preceding hypochlorite stage. In this post/ 
treatment technique, the pulp at the completion of the hypo} 
chlorite stage is adjusted to a pH of 5 with a mineral acid at lo 
density, washed after a short treatment time, and bleached wit 
an alkaline peroxide solution in the last stage. With the prope | 
use of this process, it has been found possible to produce bleacheci 
kraft pulps in the mid-80’s with superior brightness stability 
and strength properties. 

This new process is readily adaptable to most existing multit} 
stage bleacheries, which have used only hypochlorite and alkaling} 
extraction treatments in the latter stages of the bleaching process} 


Chromatographic Techniques in the Analysis of Pulps, JEromz Fi} 
SarMAN, WayNE E. Moore, RaymMonp L. MItcHELL, ane 
Merriti A, Mintetr . 

Chromatographic analysis is being applied increasingly to the 
determination of the carbohydrate components of purified pulps 
and to the study of the effects of these components on cellulose 
derivatives. 

Quantitative chromatographic techniques are generally sensis 
tive, but suffer from being expensive in man-power requiremen‘si 
In this paper, methods are described for reducing the cost of such) 
work. The various steps, including hydrolysis, neutralizatien 
evaporation, separation, elution, and final sugar determinatier 
have all been studied to minimize time requirements and tel 
determine the errors contributed by each step. The usefulne 
and present limitations of the technique are described. 

A comparison has been made between the pentosan conten? 
of pulps determined by the Technical Association of the Pulp po 
Paper Industry’s method and the values obtained by chromato 
graphic analysis. At high pentosan content, agreement is satisi 
factory. At low pentosan content, the TAPPI method is showr 
to have high inherent errors due to the fact that the residuai 
unhydrolyzed cellulose contains relatively large amounts 0 
pentosan. The error due to this cause can be eliminated by 
e hydrolysis of the pulp, followed by an appropriate pen Ose: 
analysis. 


A Comparison of Processes for Generating Chlorine Dioxidé 
in Pulp Mills, W. Howarp Rapson | 
The author has studied the operation of twelve chlorine dif} 
oxide plants, including at least one of each of the six processes 
now being offered for generating chlorine dioxide in pulp mills 
Three of these processes are in operation in Europe, known by) 
the names of their inventors, Holst, Persson, and Kesting. Thi 
three originating on this continent, known by the companied 
developing them, are C.I.P., Mathieson, and Solvay, in order 0! 
development. 

All six processes operate well and are producing chlorine dif 
oxide of sufficient quantity and quality to satisfy the requirement 
of pulp bleach plants. Major differences among them are foun 
in capital cost, raw material requirements, maintenance diffie i 
ties, ease of start-up, shutdown, and change of production raté 
simplicity of control, and explosion hazards. 
_ The Kesting process (Day-Fenn process in the United States} 
involves a high capital investment since it requires an electrolyth 
plant for manufacturing sodium chlorate coupled with the chlo 
rine dioxide generator. The other processes begin with purchase 
sodium chlorate, and therefore have much lower capital invest} 
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ment. The Persson process involves two coupled continuous 
cyclic processes, one reducing chromic acid to chromic sulphate 
by sulphur dioxide, and the other reducing sodium chlorate 
with chromic acid to produce chlorine dioxide. After crystal- 
lizing out Glauber’s salt, the liquor is recycled. Equipment 
requirements are therefore higher than in the other four processes. 
The Solvay process involves reduction of sodium chlorate by 
methanol in the presence of sulphuric acid, while the Holst, 
Mathieson, and C.I.P. processes depend on reduction of sodium 
chlorate by sulphur dioxide with the addition of sulphuric acid in 
the first. two, and without the purchase of sulphuric acid in the 
last one. Equipment costs in the last four processes probably 
differ by less than 20% if adequate storage facilities and instru- 
mentation are provided in each case. 

A comparison is made of chemical reactions, equipment re- 
quirements, materials of construction, operating problems, 
material balance, and relative cost of chlorine dioxide for the 
various processes. 


Some Examples of Designed Experiments in Industry, CHarLus 
A. BIckING 


This paper is written from the point of view that in most of its 
industrial uses statistics is an experimental tool, An outline is 
given of experimental procedure when it involves statistical de- 
sign of experiment. Paper industry applications are described 
which emphasize the experimental aspects of accumulating data 
in industry whether process control, laboratory analysis, or 
research and development problems are involved. 

Five examples cover the design of control charts for process 
control: the use of significance tests to determine whether the 
two gages of a Mullen tester read the same; an experiment to 
determine whether four thermometers read alike; an experiment 
to determine whether analysts or the thermometers themselves 
are the cause of variability; and a complex experiment to deter- 
mine the effect of varying four processing factors on photovolt 
brightness after a multistage bleach. 

Some of the new methods of designing experiments suitable to 
the particular requirements of industry are mentioned. It is 
pointed out that the preplanning of experiments is not only neces- 
sary but in recent years has become popular. 

The paper is illustrated with a typical control chart. Also, an 
appendix contains original data, computations, and variance 
tables on which discussion of the examples is based. 


Predicting the Brightness of Groundwood-Sulphite Pulp Mix- 
tures, D. J. MacLaurrin and F. A. AFLENZER 

Spruce groundwood and sulphite pulps were each bleached to 
several brightness levels with sodium peroxide and calcium hypo- 
chlorite, respectively. The brightnesses of an array of mixtures of 
these two series were measured and calculated. The measured and 
calculated values were in very good agreement. Thus it appears 
that the brightness of any multipulp mixture can be predicted by 
calculation when the brightnesses of the components are known. 
When unit bleaching costs of the components are known it is 
therefore possible to calculate the optimum brightness for each 
component to give a minimum over-all bleaching cost for a given 
brightness of a mixture. 


Methods for Cellulose Accessibility Determination, GrorrrEy 
Brovueuton, Ropert EB. Herxs, and Conrad JOHANNES 

With the increasing importance of accessibility in pulp and 
paper technology it seems desirable for the Chemical Methods 
Committee of TAPPI to have available a suitable standard 
method for its determination. Accordingly the methods so far 
used for the measurement of accessibility have been reviewed. 
Physical methods include x-ray diffraction, infrared absorption, 
density, water sorption, heat of wetting, and deuterium exchange 
measurements. Among chemical methods should be mentioned 
those depending on acid hydrolysis, oxidation, and esterification. 
It is concluded that for rapid, routine estimation of cellulose 
accessibility water vapor sorption should receive first study 
as a basis for a possible TAPPI standard method for determina- 
tion of accessibility. 


Photometric Determination of the Solubility of Pulp in Sodium 
Hydroxide Solutions, Ratpu M. Kinaspury 


A photometric procedure for determining the solubility of 
pulps in sodium hydroxide solutions was found to be convenient, 
rapid, and at least equal in precision to the gravimetric procedure 
for determining beta-cellulose. 

Comparison of results obtained by this method on a number of 
purified pulps indicates that the amount of alkali-soluble material 
and the relative proportion of the fraction that precipitates on 
acidifying the extract is dependent on the history of the pulps. 


Identification of Wet-Strength Resins in Paper by a Dye Staining 
Technique, R. R. House and N. T. WoopBerry 

_ Because of the increased use of wet-strength resins in the paper 

industry during the past 10 years, it has become important to 
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have a quick and accurate means of identification for these resin- 
treated papers. Several years ago a dye staining technique | 
was developed, the use of which made it possible to identify most 
wet-strength papers. Recently, however, new types of urea 
resins have become commercially available and it was found 
necessary to modify the dye staining test to cover these resins. 
The revised dye staining method given in this paper is not as 
simple or rapid as desired by the wastepaper industry, but it is a 
reasonably quick and easy test to perform in or out of the labora- 


tory. 

i blue acid dye is employed which is selectively adsorbed by the 
various resins (urea and melamine) and various protein materials } 
(glue, casein, etc.) which may be found in wet-strength papers. | 
By use of several pretreatments and dyeing procedures, it is } 
possible to positively identify paper treated with a melamine ) 
resin. The test may also be used to identify some types of urea | 
resins while supplementary tests may be necessary to help differ-_ 
entiate between other types of urea resins and protein materials. | 


Quality Control Rates Raw Material, W. A. MacCreHAan | 


In today’s competitive market, the converter cannot afford to | 
be unconcerned oe the level of quality of the raw materials 4 
flowing into his finishing operation. For every excessive varia- 
tion entering the receiving door, a potential problem exists as a 
result in the finished converting operation. 

Is there a magic solution to this variation? No, and emphati- | 
cally, no! However, through planned statistical routines many | 
costly variables can be isolated from usable material. 

This is accomplished through a four-step plan: 

1. Knowing the real pressroom problem through statistically 
collected facts—not through opinions. 

2. Getting together with your vendors to advise them of your 
quality program. 

3. Recognizing that papermaking is an “art’’ that is slowly 
becoming a ‘‘science”’ through the progress of measuring varia- 
tion. 

4. Sticking to basic problems, seeing these through instead 
of blanketing the pressroom problems and weakening the quality 
attack to the problems. 

The control of raw material by graphic statistical methods can 
and will build finer products. Three points are vital—first, 
common sense in working out problems with your supplier; ; 
second, internal strength by your own management in being ¥ 
objective in their relations with vendors; and finally, selling the » 
program thoroughly within your own plant before dealing with 
vendors. These factors, when used effectively, will provide a 
key for better conversion of paper products through better con-- 
trolled raw materials. 


Control Chart for Newsprint Web Breaks, 8. STEINBERG 


Part. 1. Newsprint is supplied by six mills. A control chart 
for the fraction defective for each is plotted by weeks. A 
“defective” is defined as a roll that breaks one or more times. 
(Breaks caused by missed autopasters or mechanical failures 
are not counted. Rolls that are warehoused are treated sepa- 
rately.) Runs of less than 100 rolls per week are not plotted; 
the subtotals are brought forward until 100-roll counts are ex- - 
ceeded, then plotted. Three sigma limits are used for judging 2 
out-of-control points. The latter are reported as promptly V 
as possible to the mills that they may look for assignable causes & 
for the variations. Mills may be “in control’’ but still maintain } 
an average level high enough to interfere with pressroom schedules & 
and production. The critical level of defectives for our printing > 
operations can be said to vary from between 3 to 4%, depending # 
on the numbers of rolls involved, and the size and nature of the & 
press run. Then, a mill “in control” at too high a level must 
make changes to lower that level. 

Part 2. A simple illustration of the value of statistics in show- 
ing the existence of a correlation. It was calculated, for the same F 
six mills, that the use of 100% supply by one mill would produce § 
an average of about 2.85% waste (not including wrappers or i! 
damage beyond the pressroom); whereas, the use of 100% supply y 
by the other five mills in their present proportions would produce # 
an average of 3.74% waste. 


An Orienting Study of the Effect of the Neutral Sulphite Semi-| 
chemical Cook on the Hemicelluloses of Aspenwood, 
Davin C. Lea 


Three neutral sulphite semichemical (NSSC) cooks were made § 
of aspenwood chips. The pulp yields were approximately 75% 
Holocelluloses were prepared from the original aspenwood and} 
from an NSSC pulp. Hemicelluloses were extracted with 5% 
followed by 16% potassium hydroxide from the holocelluloses, 
the NSSC pulp, and the original aspenwood. Hemicelluloses 
were also recovered from the the spent liquors of the cooks. The 
hemicelluloses, holocelluloses, pulp, original aspenwood, and resi-} 
dues left after extraction were analyzed for ash, Klason lignin, 
“apparent lignin” not determinable by the Klason procedure as 
indicated by ultraviolet absorption data, pentosans, uronic an-} 
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This early “Roots” catalog, published in 1879, 
offered only Rotary Positive Blowers, That was 
our exclusive business at that time—25 years 
after the invention of the rotary positive prin- 
ciple by Francis M. Roots. 

Today, because of the greatly increased use of 
gas and air for industrial purposes, it takes a great 
many bulletins and booklets to describe our ex- 
panded line of products. As new ideas, new de- 
velopments are utilized in industrial processing, 
Roots-Connersville keeps pace with new equip- 
ment to handle gas and air most effectively and 
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economically. And that is still our only business. 

Into these bulletins, any of which are yours 
for the asking, are condensed our 100 years of 
experience in building such equipment, from the 
first Rotary Positive Blower in 1854 to our latest 
1953 development, the Spiraxial Compressor. 
They describe R-C products which are up-to-date 
in design and construction, to. match specific 
needs of industry. 

We suggest that when your business has a job 
of handling gas or air, you consult the exclusive 
specialists for 100 years. 
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hydride, and sugars present and amounts of each. The sugar 
analyses were made by chromatographic techniques. In ad- 
dition, the intrinsic viscosities (in 10% potassium hydroxide) 
were determined for the hemicelluloses. 

The experimental data indicate that under NSSC cooking con- 
ditions used in the study: 

1. One third of the hemicelluloses are removed from the pulp 
during the cook. 

2. One fourth of the hemicelluloses removed during the cook 
can be recovered from the spent liquor in a relatively undegraded 
form with respect to molecular size. 

3. The hemicelluloses remaining in the pulp are not degraded 
but are apparently made more accessible to caustic extraction. 

4. The hemicelluloses from the pulp or pulp holocelluloses 
have greater intrinsic viscosities than the corresponding ones 
from aspenwood or aspenwood holocelluloses but the chemical 
analyses are quite similar. 

5. There were no free simple sugars, di-, or trisaccharides in 
the NSSC spent liquors. 

6. Degradation products of the pentosans are probably re- 
sponsible for much of the ultraviolet absorption at 280 mmu 
of the filtrates from the lignin determination of high-pentosan, 
low-lignin containing materials such as hemicelluloses. 


Report of Subcommittee for Semichemical Equipment Survey, 
J. E. Sapp 


A survey has been made of the equipment and operating pro- 
cedures currently in use in mills producing semichemical pulp. 
Nineteen mills producing semichemical pulp for a wide variety 
of uses cooperated in the survey. The replies of these mills have 
been tabulated and are discussed briefly in this report, the tabu- 
lated data being listed in thirteen tables as follows: Table I, 
Semichemical pulping capacities, wood species, wood usage, and 
types of products; Table II, Barking; Table III, Chipping; 
Table IV, Chip screening; Table V, Cooking equipment; Table 
VI, Cooking and yield data; Table VII, First stage defibering; 
Table VIII, Second stage defibering; Table IX, Washing; 
Table X, Pulp screening and cleaning; Table XI, Bleaching; 
Table XII, Furnish data; Table XIII, Liquor manufacture and 
recovery. 


Problems in the Evaluation of Caustic Absorbency of Pulp 
Sheets, RicHarp W. Swinenart and AtBEeRT T. MAASBERG 


_In cellulose derivative manufacture, production of alkali cel- 
lulose by continuous dipping has developed the need for pulps 
haying special properties. In a particular process, the dipping 
time of from 1 to 3 sec. is an important factor in necessitating 
pulps with special physical properties. The continuous alkali 
cellulose process is outlined and the various types of alkali cel- 
lulose that may be prepared are indicated. Some cotton linters 
and a few experimental wood pulp sheets meet the requirements 
of caustic absorbency. 

Since the ultimate test of a pulp is its conversion to an accepta- 
ble derivative, the problem facing both user and supplier of chem- 
ical pulp is to gain a knowledge of the properties of the pulp sheet 
as they affect caustic absorbency, a means of evaluating these 
properties and their correlation in respect to the final properties 
of the derivative produced. 

Uniformity of sheet formation is of greatest importance. A 
nonuniform sheet, when backlighted, shows contrasting light and 
dark areas and swells unevenly when dipped in caustic due to 
uneven penetration. 

There is some indication that the density and porosity of a 
sheet are influenced primarily by hydration. 

Mechanically pressing the sheet affects its caustic absorbency. 
Indications are that further study of the effect of pressing on poros- 
ity might make possible the evaluation of variables in fiber proc- 
essing before sheeting. 

While mechanical pressing changes the density and porosity, 
it does not change the water absorbency to any great extent. 
Indications are that an acceptable pulp will have a water absorb- 
ency of 400 to 600 sec., a basis weight of 41 to 46 grams per sq. 
ft., a density of 0.42 to 0.49 gram per cc., and a Gurley porosity 
of 8 to 20 sec. (three sheets per 300 ce. air). 

In a 50% caustic absorbency test, acceptable cotton linters 
fall within a range of from 7 to 12 sec. while most wood pulps 
range from 10 to above 50 sec. 

A bursting strength of 55 + 10 p.s.i. and a moisture content of 
5 to 7% are satisfactory. 


A Cellulose Yield Test Overcoming the Inadequacies of the Alpha 
Test, FRANK R. CHARLES 


There is great need in the viscose industry for a laboratory test 
which will give an accurate prediction of the yield of rayon, cello- 
phane, or other regenerated cellulose product obtainable from a 
dissolving pulp. The alpha-cellulose test fails to do this. A 
simple test is described, based on Porrvik’s 1928 publications, 
wherein approximately 0.3 gram of sample is steeped in 21.5% 
NaOH and filtered, the insoluble and soluble portions being deter- 
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mined by dichromate oxidation (p and g ml., respectively) and 
the “rayon cellulose’? percentage calculated simply as 100p/- 
(p + q). Three possible sources of error are avoided as no ac- 
curate weighing of sample, no moisture test, and no absolute stand- 
ardization of dichromate are required. ee 

Data are given to show that the reproducibility of the “rayon 
cellulose” is of high order and definitely better than that of the 
alpha-cellulose. : f 

Data are then given on 116 different types of dissolving pulp 
to show that the “rayon cellulose’ is numerically equal to the vis- 
cose yield within a very small tolerance over the whole range of 
usable pulps, that is from 86.9 to 98.5 alpha-cellulose and from 3 
to 10 intrinsic viscosity. The alpha-cellulose, on the contrary, | 
shows enormous variations with viscosity and other factors. For } 
instance, pulp of intrinsic viscosity 9.0 needs 6% higher alpha- | 
cellulose than one of 3.0 to give the same viscose yield at the 93% | 
level. Alpha-cellulose still shows wide variations even after | 
correcting for viscosity. : 

The “rayon cellulose” test has been successfully used in routine + 
mill control for the past 14 years in the dissolving pulp mills of | 
the Canadian International Paper Co. | 

It is also shown that “‘cellulose resistant to 10% NaOH” varies ; 
with viscosity just as greatly as does alpha-cellulose so that the } 
recent independent proposals of Bartunek and Wilson to link | 
rayon quality (strength and fatigue in the case of Bartunek) with | 
the difference between 10 and 18% solubility must fail unless an 
empirical correction for viscosity is applied to the 10% solubility, 
or the test carried out on aged alkali cellulose. 


Viscose Filter Number Evaluation of Cellulose Pulps, E. L. 
Hanson and L. M. Cooks 

Cotton linters and dissolving wood pulp samples can be charaec- 
terized on the basis of viscose filter number. This property is H 
definitely related to the source of the raw material as well as to } 
the raw material processing conditions. The viscose filter number H 
is a property which should be determined or reported on a new or 
modified pulp. Such data are not only useful from the standpoint 
of evaluating fundamental properties of a given pulp, but they } 
are also of considerable importance to the pulp user. The latter } 
is particularly true with cotton linters which generally have lower 4 
filter numbers than wood pulp. 

The Visking method for determining the filterability of vis- 
cose solutions is described and discussed. The method employs 4 
a laboratory scale pressure filtration and determines the amount — 
of viscose which will pass through a one square centimeter cotton 
wadding filter pad before the filter pad becomes completely 
plugged. The method is sensitive to the structure of the filter 
medium and consequently, filter number values must be identified | 
as to specific lot or batch of filter medium. The Visking Corp. has 
calibrated various batches of filter media and several industria — 
laboratories are using such standardized filters so that significans © 
and reliable filter number data can be exchanged. 

The laboratory production of viscose for purposes of evaluat 
ing pulp filter numbers is described. Sources of error are dis- - 
cussed and micrographs of filter plugging material are shown. 


An Investigation of Haze in Cellulose Acetates Made From 
Wood Pulps, Kerrn E. Brapway 

A study was made of the “‘haze’’—.e., that substance which 
caused turbidity in acetone solutions—isolated from three cel- 
lulose acetates made from wood pulps and one from a linter ace- I 
tate. Small amounts of haze could be removed by centrifugal | 
means, even from commercially suitable acetates. "The coarsest | 
fraction always contained some fibers or fiber fragments; other- ! 
wise the hazes consisted of amorphous masses. The hazes from 


from commercial acetates had low acetyl contents, whereas those i 
from two very hazy acetates had acetyl contents in the range of i 
acetone solubility. Despite their acetyl content the hazes were } 
insoluble except in formic acid. The haze from a very hazy ace- 
tate was richer in ash than the remainder of the acetate but con- 
tained predominantly polysaccharides. Hazes from wood pulp » 
acetates always contained xylans and mannans with large amounts } 
of cellulose. All the haze was removed by fractional precipitation \ 
from two cellulose acetates made from wood pulp. All of the! 
mannans and xylans originally in the acetates were present in the } 
total hazy fractions, and apparently were one cause of the haze. 
The hazy fraction from a very hazy acetate caused filtration | 
difficulties, was higher in combined sulphate, uronic acids, and } 
ash, and contained particles which caused thick spots in a film. | 
This fraction was not solubilized by reacetylation, but was clari 
fied if reacetylated after removal of mannan and xylan. Cel 
lulose probably was present in the haze because it was shielded | 
from reaction. 


Effect of Medium in the Acetylation of Cellulose, R. C. BLums 
and F. H. Swezey | 


The acetylation of high-molecular weight cellulose without 
degradation has been carried out in pyridine-acetic anhydride } 
systems. Hess and Ljubitsch [Ber. 61: 1460 (1928)] found, how 
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ever, that even with most elaborate swelling pretreatment of the 
cellulose, several weeks were required for complete reaction. Cel- 
lulose also acetylates without degradation in the acetic anhy- 
dride-potassium acetate system. This reaction, too, is relatively 
slow. Twenty-four or more hours are required for production of 
cellulose triacetate. 

It has now been found that purified high molecular weight 
cellulose can be acetylated rapidly and without degradation by 
the acetic anhydride-potassium acetate system using dialkyl- 
amides or gamma-lactones as the reaction medium. The new 
media give a 20 to 30-fold increase in reaction rate even when the 
celluloses used are given no special pretreatment. The effective- 
ness of the media in promoting the reaction correlates with the 
known dielectric constants which permits postulation of reac- 
tion mechanism. These media have also been applied effectively 
in the acid-catalyzed acetylation of cellulose with acetic anhy- 
dride. 


Carbohydrates in Woods and Pulps by Chromatographic Analysis, 
AupErt Z. CONNER 


It is a well-known fact that the hemicelluloses remaining in 
wood pulps after commercial pulping operations have a marked 
influence on pulp properties and quality. It is also true that very 
few satisfactory methods are available for determining the rela- 
tive amounts of the various polysaccharides in cellulosic materials. 
In order to attempt a correlation of pulping process variables with 
pulp quality, a research method has been developed for deter- 
mining the carbohydrate composition of woods and pulps. The 
method consists of hydrolyzing the sample to its constituent 
sugars, separating the sugars quantitatively by paper chromatog- 
raphy, and determining the amount of each sugar present by a 
colorimetric procedure employing anthrone reagent. From these 
data, the relative amount of each polysaccharide in the original 
pulp can be calculated. Mannans, arabans, xylans, and galac- 
tans can be detected and determined in the presence of relatively 
large amounts of glucosans. By this type of analysis the influ- 
ence of variations in pulping processes, bleaching conditions, 
wood sources, ete., on the hemicellulose content of the pulp 
can be determined. An attempt at correlating the presence of 
various amounts of each hemicellulose with pulp properties and 
quality can then be made. Data obtained in the development 
of the method are presented, along with results obtained by 
applying the procedure to a number of holocellulose and high 
alpha-cellulose wood pulps. Further applications and limita- 
tions of the method are discussed. 


Purified Hardwood Pulps for Chemical Conversion. II— 
Prehydrolysis-Sulphate Pulps from Sweetgum, F. A. 
Srmmonps, R. M. Kinespury and J. 8. Martin 

Sweetgum (Liquidamber styraciflua) was pulped by the pre- 

hydrolysis-sulphate process using water only for the prehydroly- 
sis stage. Severity of prehydrolysis was varied by extending its 
duration at 170°C. over the range of 0 to 150 min. Each degree 
of prehydrolysis was followed by cooking with two to three dif- 
ferent amounts of chemical. Unbleached pulps were purified by 
a sequence of chlorination, extraction with sodium hydroxide, 
and oxidation with sodium hypochlorite. Aliquots of each 
chlorinated pulp were extracted by hot and cold treatments, re- 
spectively, prior to treatment with the hypochlorite. Prehydro- 
lyzed chips and all pulps were analyzed chemically and the 
disperse viscosity of all pulps was determined. Also, an easily 
bleached sulphate pulp was made for comparative purposes. 
The wood contained, in per cent, lignin, 21.7; pentosans, 20.1; 
alpha-cellulose, 46.8. In prehydrolysis, maximum amounts of 
materials removed were 32% of the total wood substance, 31% 
of the lignin, and 81% of the pentosans. Maximum removals 
in complete pulping were, in per cent, wood substance, 68.8; 
lignin, 99; and pentosans, 97. In purification, mild hot alkaline 
extraction did not change the proportion of pentosans but cold 
extraction with a 5% solution of sodium hydroxide removed from 
20 to 50% of the pentosans present in the unbleached pulps. 
Destruction of alpha-cellulose by these two treatments was essen- 
tially the same, ranging up to about 4% of that of the wood. 
Disperse viscosity was quite sensitive to decrease by increasing 
amounts of cooking chemical. Thus, by suitable combinations 
of degree of prehydrolysis, amount of cooking chemical and alka- 
line extraction, pulps high in alpha-cellulose and varying con- 
siderably in disperse viscosity, although not all necessarily ex- 
tremely low in pentosans, can be produced. A pulp was produced 
in quantity for conversion tests, the results of which are to be re- 
ported. 


Cellulose Solvents for Viscosity Measurements. The Effect of 
Copper and Base Concentrations in Cuprammonium and 
Cupriethylenediamine Solutions, B. L. Brownrna, L.O.SEx1, 
AND W. ABEL 

Copper-base solutions covering the composition ranges of 10 
to 35 grams per liter of copper and with 125 to 250 grams per liter 
of ammonia or 50 to 150 grams per liter of ethylenediamine were 
examined as solvents for cellulose. Cuprammonium solutions 
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containing more than 30 grams per liter of copper or 200 grams 
per liter of ammonia were not stable enough for practical use. If 
the copper concentration exceeded 10 grams per liter sucrose 
was necessary to stabilize the solution, and decomposition at 23° 
then occurred only slowly. In qualitative tests, chemical cotton 
and a rayon pulp dissolved completely in all the cuprammonium 
solutions, but a high-polymer cotton and bleached semichemical 
pulp left some undissolved residues unless the solutions contained 
25 to 30 grams per liter of copper. All cupriethylenediamine 
solutions in which the base copper molar ratio exceeded 3:1} 
failed to dissolve cellulose. Because the solubility of copper}j 
hydroxide in the base limits the ratio to values above about 2:1, 
cupriethylenediamine solutions are effective cellulose solvents| 


- 


over only a restricted range of compositions. 

The effect of copper and base concentrations on the specific 
viscosity was determined for the celluloses used in the qualitative 
creased by increase in ammonia contents over the range of 98 
to 176 grams per liter, and were affected only slightly by copper 
contents over the range of 14 to 28 grams per liter. The copper 
and ammonia concentrations required for satisfactory dissolving 
power do not appear to be at all critical, and the small residues} 
viscosity. 

The compositions of cupriethylenediamine solutions which} 
dissolve cellulose satisfactorily are rather limited, and the 
TAPPI solvent 1 M in base and 0.5 M in copper was the best of} 
the solvents tested. Solutions 0.75 and 1.00 M in copper were 
cellulose. The solubility of cellulose was reduced when the base- 
copper ratio was increased to 2.5:1, and solution was generally) 
quite incomplete when the ratio was 3:1. The specific viscosity \ 
decreases markedly as the copper concentration is increased from}] 
0.5 to 1.0 M, with the base-copper ratio of 2:1. Increase in thes 

Tests on chemical cotton showed that the intrinsic viscosity is 
dependent upon the copper and base concentrations used in the " 
solvent. However, no feasible concentrations of curprammonium 
and cupriethylenediamine solutions were found which would) 
yield identical values for the specific viscosity in the two solvents. | 

Apxkins and Maurice F. NIELSEN | 

Paper mills, having relatively large and complex condensate 
systems, are vulnerable to troubles resulting from corrosion. 
Unscheduled outage, damage to driers, piping, and allied equip~ 
ment often increase cost of operation and maintenance. 
inadequate removal in the pretreatment system or chemical re 
moval, are the main factors causing condensate corrosion. Ca#* 
bon dioxide, oxygen, and ammonia are the main offenders in this 
respect. 

Pretreatment of boiler feedwater, when equipment is properiy 
gases in the system. Several systems, both hot and cold, are 
available to accomplish this. Selection of the specific equipments 
necessary can be made only after all factors such as make-up re 
quirements, raw water supplies available, type and pressure ott 
tion. 

Even when all of the mechanical methods available have been 
efficiently utilized to reduce the dissolved gas content of the 
system and consequently the intensity of the corrosion, addi 
tional chemical treatment is necessary to completely conquely 
available. Make-up requirements and equipment involved mus iH 
again be thoroughly considered before a choice can be made be ' 
tween the two large classes of chemicals, film formers, and vola+ 
tile neutralizers. | 

When properly selected, applied with the help of experience 
be completely successful and inexpensive. | 

Complete and careful consideration of all the facts, utilization 
of the best methods obtainable, and intelligent application of th t 
resulting program will definitely lower operation and main e+ 
nance costs. Increased equipment reliability and operating effi4 


tests and a flax pulp. The specific viscosities were markedly de-1 
noted in some qualitative tests did not significantly affect the} 
less satisfactory, and those 0.25 M in copper did not dissolye 
base-copper ratio generally increases the specific viscosity. 
Condensate Corrosion—Its Causes and Prevention, SELDEN K.. 

Dissolved gases and consequent low pH values, resulting from 
selected and operated, can greatly reduce the amounts of theses 
boilers, and plant design have been included in the final evalua+ 
the problem. Here, again, several methods and treatments ai e 
consultants, and carefully controlled, the chemical program wi 
ciency make reduction of these costs possible. 


The Continuous Preparation and Application of Silica Sols inl 
the Paper Industry, L. L. Kuincer 


The development of the continuous preparation of silica sols 
was begun in 1945 and was carried on by a leading manufacturer 
of proportioning equipment to a finished and efficient process} 
The purpose for continuous preparation is threefold, viz.: (1] 
simpler automatic operation, (2) less labor requirement, and f 
more compact equipment requiring a minimum of floor spacef 
Although the process has been extensively investigated and) 
proved in the treatment of mill process water, indications a 
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that it will be of use in certain white waters and machine fur- 
nishes. 


The Accelerated Biological Oxidation of Kraft Mill Effluents, 
F. W. Brsnop 


As a result of the laboratory and pilot-plant work of the 
National Council for Stream Improvement and with their guid- 
ance, Southland Paper Mills has installed a full mill scale treat- 
ment plant employing the aeration process for accelerated B.O.D. 
reduction of kraft mill wastes. This reduction occurs at a high 
rate when the waste is exposed to sufficient quantities of diffused 
air in the presence of acclimated bacteria with nitrogen being fed 
to sustain the activity of the seed. In this instance, the waste 
originates from the decker seal pit with a B.O.D. range of 200 to 
500 p.p.m. With the incoming strength sustained at 200 p.p.m., 
an operating reduction of 85% can be expected, and with a 
strength of 500, a reduction of 60% is more general. A properly 
designed system can be operated with a minimum of attention 
and maintenance. 

With the use of some idle and existing equipment this installa- 
tion was made and started up at a minimum cost. The process 
is described in detail with the use of a schematic flow diagram 
and many of the operating problems are discussed. Among these 
are foam handling, air requirements, sedimentation difficulties, 
and some remarks about maintaining the activity of the micro- 
organisms of the seed sludge. 

Further advantages can be derived when this process is em- 
ployed in conjunction with impounding or detention basins where 
B.O.D. reduction occurs naturally at a much slower rate. When 
the clarified effluent from the accelerated process is added to 
larger volumes of raw waste, the oxidation rate of the mixture is 
greatly stimulated, reducing the detention period requirement by 
as much as 75%. It is the opinion of authoritative observers 
that this installation has proved the feasibility of the accelerated 
process within the bounds of economic justification. 


The Aerobic and Benthal Oxygen Demand of Paper Mill Waste 
Deposits, NrcHouas J. LARDIERI 


The experiments reported in this paper were performed to 
ascertain the oxygen demand of sludge deposits resulting from 
the discharge of paper mill waste watersin streams. These sludge 
deposits decompose through a combination of aerobic and anaer- 
obic processes which has been termed ‘“‘benthal decomposition.” 

The benthal oxygen demand of sludges from existing stream 
deposits was studied in the laboratory under simulated stream 
conditions. A constant flow apparatus was developed which 
permitted a measure of the oxygen utilized and gas produced by 
the deposit to be made. 

It was found that these sludge deposits were uniformly low in 
pH (4.3 to 5.0) and that the pH did not rise appreciably even after 
150 days of benthal decomposition. There were only small 
amounts of gas produced from these acid deposits due to the un- 
favorable environment for methane producing bacteria. When 
the pH was adjusted to neutrality and the deposit buffered with 
CaCO; the oxygen demand of the sludge was increased approxi- 
mately 100%. This adjustment also caused more than a two- 
fold increase in gas production. 

The benthal oxygen demand of sludge deposits is considerably 
less than the oxygen demand of the sludge when it is decomposed 
aerobically. The benthal oxygen demand of sludge deposits is a 
function of the depth of deposit. The oxygen demand of a 
sludge deposit per unit weight of volatile matter present was 
found to decrease sharply with increasing depth of the deposit. 

The oxygen demand curves of sludge deposits decomposing at 
their normal pH values (below 5.0) were found to be approxi- 
mately linear. Their low and constant rate of oxygen demand is 
thought to be limited by the low pH values. Adjustment of the 
pH values to neutrality produces what more closely approaches 
the logarithmic curve associated with biological oxidation. 


The Effect of Alkaline Pulping on the Lignin of Eucalyptus 
Regnans, J. W. T. MernwreTHER 


Lignin has been isolated from Eucalyptus regnans, an Australian 
hardwood, both by alkaline pulping and by ethanolysis, and the 
crude lignins purified to yield apparently homogeneous products. 
In addition, the alkali lignin has been converted to an ethanolysis 
product and in each case a series of derivatives has been pre- 
pared. The analyses of these three series of lignin derivatives 
suggest that alkaline pulping of Hucalyptus regnans results in the 
elimination of two alcoholic hydroxyl groups and a carbonyl 
group. 


Factors Influencing Selection of Modern Rotary Lime Recovery 
Kilns, W. H. Tock 
While other equipment such as the multiple hearth furnace, 
Fluo-Solids unit, and the flash drier have been tried, the rotary 
kiln because of its ease of operation and high capacity continues 
to be the most feasible and economical lime sludge recovery unit. 
Of all of the types of equipment employed to reburn lime 
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sludge, the rotary kiln has proved a natural process machine for 
lime recovery. ; 

Used first about 1920, today approximately 100 rotary kilns 
are in operation in pulp mills in the United States and Canada. 

These rotary kilns range in size from 6 to 11 ft. in diameter and 
from 100 to over 300 ft. long. ; 

The installed capacity per kiln ranges from 25 tons of kiln 
product per day to over 200 tons. 

Prior to World War II very few rotary kilns had heat recuper- 
ators but now most of the new installations are made with kilns 
incorporating heat recuperating chain systems in the kiln feed 
end. 

The fuel consumption in rotary kilns ranges from approxi- 
mately 7,500,000 B.t.u. to over 20,000,000 B.t.u. per ton of kiln | 
product. 

In selecting the kiln the size is dependent upon the capacity 
requirements and the type of kiln installed is dependent upon the | 
capacity as well as an established basis for considering the econ- 
omy of operation. 

Of recent consideration, the process of pre-pelletization of lime 
sludge with subsequent calcination on a traveling grate appears | 
worth additional investigation. This process equipment can | 
produce lime for approximately half the fuel requirements in the | 
most economical kiln but the mechanics of handling and the | 
physical characteristics of the calcined lime have yet to be in- 
vestigated. 


The Use of Peabody Scrubbers on Lime Kiln Stack Gases, P. C. 
MockripGE 
The problem of collecting dust from lime kiln stacks is dis- 
cussed and the inherent advantages of a high efficiency scrubber 
shown. The Peabody scrubber has been installed at a number of 
mills and a typical unit is described including specific information 
as to efficiency, size, pressure drop, and operating principle. 


Effect of Bark in the Sulphate Pulping of a Northern Oak Mixture, 
K. J. Brown 

Sulphate pulps of bleachable and semichemical grades were 
made from mixtures of red and white oak (Quercus sp.) chips from 
Michigan containing up to 24% of bark by weight. These tests 
showed that the presence of bark caused (1) a decrease in yield of 
pulp obtained from a digester charge but an increase in yield of 
pulp obtained from a cord of rough pulpwood, (2) an increase in — 
the amount of active chemicals consumed, (3) a decrease in pulp — 
brightness, and (4) a decrease in the strength properties of the 
pulp. Sulphate pulping of the bark alone was found to be im- 
practical because of the low yield and poor quality of the pulp 
obtained. 

Bleachable pulps, made from mixtures containing 0 and 16% 
bark, were cleaned in a centrifugal cleaner before they were 
bleached by a multistage process to a brightness of 82%. There 
was very little, if any, difference in appearance between the two 
pulps. The over-all yield of pulp obtained in these experiments 
indicates that about 3% more bleached, cleaned fiber can be 
obtained from a cord of rough pulpwood of 16% bark content by 
not removing the bark. Furthermore, after cleaning and bleach- 
ing, the strengths of the pulp originally containing 16% bark had — 
increased considerably, probably due to loss of ray cells and non- — 
fibrous elements in cleaning. 

The sulphate semichemical pulps, with or without bark, made 
in a yield range of 75%, were much too weak for use in paper 
products. 


Measurement of Wet Web Strength, L. M. Lynn and W. Gabuay 


The development of an apparatus for the measurement of the 
tensile strengths of very weak papers, particularly wet webs is 
described. 

Improvements over instruments previously developed for these 
measurements include magnetic quick-release clamps which grip 
the paper at right angles to their direction of stress, continuous — 
chainomatic loading at various speeds over a wide range of 
stresses, continuous recording of stress and strain by electrical 
and photoelectrical means which do not detract from the pre- 
cision of these measurements, electronic magnification of stress_ 
and strain values, and of major importance, the complete absence 
of distortion of the weak webs over their entire test zones. Cali- 
bration of this apparatus for stress and strain and the establish- 


for this standard method are given. Typical stress-strain curves 
for groundwood, wood pulps, and synthetic fibers are given. 
The necessity for determining these values over a range of moist- 
ure contents of the wet webs is discussed. 

Interpretation of these results will be given in the subsequen 


paper entitled, “Studies of the Fundamentals of Wet We 
Strength.” 
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CLEAN PAPER crs tH: PRICE 
ADAMS water rutration cers He DIRT 


ADAMS 
PORO-STONE 


FILTERS 


for use with 
filter aid 


where water from 

settling pond or 
crude filter 

needs polishing 
to remove 


all solids. 


Complete package installation with filter aid facilities 


and built-in backwashing features. 


ADAMS 
PORO-STONE 


FILTER 


ify kraft or tissue, book or newsprint — water quality is 
as critical as chip quality. No matter what grade of 


pulp or paper you make, sand, grit, pipe scale, and other 


impurities are expensive when they keep your product for 
out of the top price brackets. automatic 
filtration 


Water filtration with the Adams Poro-Screen or Poro- 


where turbid water 
must be cleared 
of all solids 
larger than 
0.0005”. 


Stone Filter takes out price-lowering impurities before 
they become part of the stock. Thorough backwashing 
effectively prevents clogging of filter elements — avoids 


costly, cumbersome cleaning operations. 


Remember — in its early stages your product is about 


98% water, and most water-borne impurities stay with 


the stock. 


Write for literature and sample specifications. 


% P. ADAMS Co., INC. 236 EAST PARK DRIVE, BUFFALO 17, N. Y. 
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Studies of the Fundamentals of Wet Web Strength, L. M. 
Lyne and W. GALiay 
The foregoing paper entitled ‘“Measurement of Wet Web 
Strength,” describes a continuously recording instrument for the 
measurement of the stress-strain properties of wet webs in ten- 


sion. Detailed investigation of tensile strength at low solids con- _ 


tent showed a pronounced inflection in the relationship between 
tensile strength and solids content of wet web sheets formed from 
groundwood and chemical pulps. The influence of various physi- 
cal characteristics of the sheet and of the liquid medium used in 
relation to the course of the tensile curve with change in moisture 
content is described. 

Model systems of glass fibers in water and other media were 
also studied. The effects of freeness, surface tension of the 
medium, liquid film thicknesses, caliper changes, void spaces, 
water to fiber ratios, fiber surface areas, fiber thicknesses, and 
fiber lengths on this inflection point are given. A preliminary 
study of the stress-strain relationships of these natural and syn- 
thetic fibers is also described. Some conclusions on the under- 
lying mechanism of wet web strength development are drawn, 
and possible practical applications are mentioned. 


The Chapman Printing Smoothness Tester. Part I—Basic 
Development and Recent Modifications, S. M. CuapMan 


The importance of smoothness as a printing property of paper 
has long been recognized. Depressions in the surface of the paper 
may fail to touch the ink film on the printing surface and the 
resulting lack of ink transfer leads to white areas in the print. 
A measure of the amount of contact with a smooth surface would 
therefore seem to be a desirable method of measuring smoothness 
from the standpoint of its effect on printing. 

During printing, paper is subjected to considerable pressure 
which, due to the compressibility of the paper, leads to increased 
smoothness. Since it is difficult to correct for this compressi- 
bility effect it would appear to be desirable to measure the smooth- 
ness under pressures comparable to printing pressures. 

Printing smoothness is therefore defined as the fraction of the 
surface which can be brought into contact with a smooth surface 
pressed against it under pressures comparable to printing pres- 
sures. 

An instrument designed to measure this property by an optical 
method was disclosed in a previous report from the Pulp and 
Paper Research Institute of Canada. The present paper reviews 
the theory of the method and discusses its theoretical short- 
comings. One of these is the fact that the paper surface must 
make optical contact with a glass surface in order to register as 
contact. In printing, on the other hand, the paper surface need 
only approach the printing form to within the thickness of the 
ink film. This fairly fluid film can move about under the print- 
ing pressure and flow into very small depressions in the surface. 
Some experiments were carried out in which attempts were made 
to simulate, in the test, this action of the ink film in printing. 

Recent modifications to the original instrument are also de- 
scribed. These improvements have resulted in making it direct 
reading and more readily standardized. 


The Chapman Printing Smoothness Tester. Part III—Design 
and Use of a Direct Reading Tester, D. NokL OBENSHAIN 


This paper covers the design, construction, and use of direct- 
reading Chapman printing smoothness testers built by the West 
Virginia Pulp and Paper Co. at its Luke, Md., research labora- 
tory. Five of the instruments have been built to date for use in 
the company’s laboratories. Considerable work has been done 
with the original tester. 

The instrument is a rugged, compact, self-contained unit which 
automatically indicates on an easily read dial the Chapman F 
value of the sample of paper clamped therein. 

All controls are conveniently arranged for ease of operation. 
Special design features make the instrument substantially im- 
mune to damage by accidental misuse. 

Data presented on operation of the tester show very good cor- 
relation with printability. 

Included are some photographs of typical paper surfaces as 
viewed through the Chapman tester and the same papers as 
viewed through a low-powered microscope with the surfaces il- 
luminated at a very flat angle. 

The calculations for a typical dial calibration, and a complete 
list of parts for the instrument, are given in an appendix. 


New Gloss Tests of Paper Products, Ricuarp 8S. HunrTER 


Within the past year, manufacturers of three different paper 
products have approached the Hunter Associates Laboratory 
requesting help in selecting methods for measuring the gloss of 
their products. In two of the three cases, new measurement pro- 
cedures had to be developed. In the third case, one of the two 
standard TAPPI methods for gloss proved suitable, but a special 
technique had to be developed for mounting and exposing the 
specimens, which in this case were waxed paper cups. It is be- 
heved that the members of TAPPI may be interested in the ap- 
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paratus and procedures used to select these new methods of gloss 
measurement. f 

Although gloss is a consequence of the capacity of surfaces 
to reflect light in and near the specular angle, there is no specific 
reflectance function which can be used for the gloss differentia- 
tion of all types of surfaces. The capacities of surfaces to reflect | 
light in and near the specular angle vary greatly, even for specific 
orientations and directions of incidence. As a consequence, the 
best that can be done for practical routine measurements of 
gloss is to find for each different class of surface the specific condi- 
tions of reflectance measurement which most closely reproduce } 
the gloss ratings made visually. 

In the present investigation involving three types of papers } 
newly studied for gloss and two types previously measured, it | 
has been shown that: | 

1. TAPPI method T 424 m-45, based on the Ingersoll glarim- || 
eter is, as intended, well suited for rating the tendency of un- |} 
coated pavers to glare. | 

2. TAPPI method T 480 m-51, known as the modified Oxford | 
or Bausch and Lomb method, is also well suited for the purpose 4} 
for which it was designed, namely to differentiate coated book |] 

avers. 
3. This same 75° method appears well suited for rating the | 
gloss of waxed drinking cups, provided precautions are taken to | 
limit the area of each cup exposed to an essentially flat narrow | 
strip along the side. 

4. For the most effective gloss differentiation of waxed bread 
wrappers, specular-reflectance measurements at an angle less } 
than 45°, with receptor field angle about 4° wide seem to be indi- 
cated. 

5. For the surfaces of very glossy, cast-coated, lacquered, 
and similar paperboards, reflectance measurement for gloss ¥ 
must be made with very narrow field angles (not more than 1° 
total). To give cast-coated surfaces their proper rankings rela- 
a to other high-gloss coatings, a specular angle of 60° seems 

est. 

This trend toward multiplicity in methods of gloss measure- 
ment will obviously be disappointing to paper technologists + 
seeking simplicity. However, the increased variety of gloss tests : 
may be counteracted in part by new instruments, such as the 4 
multiangle glossmeter which is suitable for a wide variety of | 
measurements of gloss. 


| 


A Study of the Effects of Instrumental Variables on 75° Specular 
Gloss, L. W. Zapeut and W. A. WINK 


The work presented in this report was initiated for the purpose | 
of determining the effects of instrumental variables on specular * 
gloss measured in accordance with the TAPPI Tentative Stand- 
ard T 480 m-51. The work resulted as a consequence of diffi- 
culties experienced in standardizing several instruments based o» 
the TAPPI Standard. The investigation covers the effects oF f 
the following instrumental variables on the gloss: (1) the incidens 
angle, (2) the receiving angle in the plane of measurement, (3) 
the receiving angle in the plane perpendicular to that of measure- 
ment, (4) the diameter of the receptor aperture, (5) the position | 
of the image of the source, (6) the size of the image of the source, | 
(7) the distance from the test area to the incident lens, (8) the 
size of the source aperture, and (9) the spectral characteristics of f 
the receptor. The results of this investigation indicate the desira- 
bility of reducing the tolerances below those listed in the TAPPI 
Standard. A suggested set of tolerances are listed below: 


Tolerances in TAPPI arbitrary 


Instrumental variable units, dimensions, and ratios 


Angle of incidence 
Receiving angle in the plane of 
measurement 


Receiving angle perpencidular 0° + 0.08° 
to the plane of measurement 
Diameter of receptor aperature 0.2 + 0.00012 


Position of the image of the i 
source 


Image size 


At receptor aperture + 0.06) 


0.10 + 0.0007 x 0.05 | 
0.0007 | 
| 


0.25 + 0.0006 <x 0.15 = 
0.0006 

The product of the CIE} 
luminosity and illuminant } 
A distribution functions : 


should be matched closel | 


Source aperture size 


Spectral response 


Photocell and indicating meter +0.5% of full scale | 


An instrument meeting these specifications has been co 
structed. Preliminary tests on the new instrument indicate gloss 
values obtained with it are in close agreement with those obtained | 
by the National Bureau of Standards. | 


TAPPI 
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' products 


RELY ON A SINGLE SOURCE 


ock preparation 


~<— o 


—— 


paper machine 


. 
; 
1 


converting 


tck-Clawson, with its Shartle and 
Wits Divisions, is the one source 
Mere practically every item found on 
/nill or converter’s equipment list can 
purchased. 


hen you concentrate your new 
flipment orders at Black-Clawson 
(1 place full responsibility for per- 
Mmance with one supplier. You buy 
ssineering that starts with mill study 
il stands on the rock of long experi- 
‘e. It’s only logical to hitch your 
gram to the leader. 


THE BLACK-CLAWSON COMPANY 


HAMILTON, OHIO * MIDDLETOWN, OHIO * FULTON, NEW YORK 


built for 


Heppenstall CHIPPER KNIVES 
durable blades for industry 


Many leading pulp mills make Heppenstall their stand 
ard specification for chipper knives. Heppenstall’s recor 
for durability provides such production advantages as 


MORE CUTS BETWEEN GRINDS 
LESS OVERSIZE CHIPS 

LESS DOWN TIME 

LOWER OVERALL BLADE COST 


The reasons may be found in Heppenstall’s high stand 
ards for the development and manufacture of chipped 
knives. Made from high quality, electric inductio 
steels, these long-lasting knives are famous throughow 
the pulp producing industry. 

Make Heppenstall your standard specifications. 


Heppenstall 


The most dependable name in forgings 
PITTSBURGH 1, PENNSYLVANIA 


Sales offices in principal cities 


(APPI 


ONLY otamono 


Model IK BLOWERS 
GIVE YOU THESE 


LANCE TUBE 


The Diamond Model IK Long Travel Re- 
tracting Blower does an efficient job of 
cleaning tube banks of all kinds. It is 
particularly suited to locations where gas 
temperatures are too high for permanently 
installed multi-nozzle blower elements. 
It cleans by action of powerful jets from 
the end of a traveling and rotating lance 
tube. The close, helical blowing pattern 
(a sweep every inch) thoroughly cleans 
soot, dust, and most slag deposits over 
a wide radius. 

The three features described here are 
all vital to the economy and dependability 
of any long retracting blower. ONLY 
Diamond Model IK gives you these THREE. 


1903-1953. 


ADJUSTABLE CAI 
hw 
TRIP LINK 


POPPET 
VALVE 


Direct mechanical 
action without pilot 
or diaphragm actua- 
tion. 


Micrometer-like ad- 
justment for very 
close regulation at 


low flow rates. Rugged stern, proper 


guiding and small 
pe packing Surface re- 
sult in Minimum 
maintenance. 


Quick and simple ad- 
justment of pressure 


Stellited control. 

seating 

dla Valve seat is welded 
able. in on steel heads. 


Poppet construc- 
tion assures tight 
Seating without 
critical adjust- 
ment. 


Diamond Specialty Limited » Windsor, Ontario 
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TRIGGER 


6615 


If you must repair or replace your sulfur burner, combustion chamber or gas 


coolers, use Ansul liquid SO. and keep your mill operating at capacity. 


1. Avoid interruption of acid plant operation. 


2. Maintain peak capacity in pulp plant during repairs of acid 
systems. 


3. Get proper balance between free and combined SQ). | 
4, Ata very small installation cost. 


Ansul liquid SO, may be added simultaneously at one or more points 
in the system. Prepare for an emergency. Consult the Ansul Tech- 
nical Staff NOW. Learn how easy and economical it is to avoid shut- 
down headaches. | 


ANSUL 
Chemical Company 


INDUSTRIAL CHEMICALS DIVISION *« MARINETTE, WISCONSIN 
MANUFACTURERS OF INDUSTRIAL AND FINE CHEMICALS, LIQUEFIED GASES, REFRIGERATION PRODUCTS AND FIRE EXTINGUISHING EQUIPMENT. 


Write for file No. 400. You will receive 
information on how to use Ansul SO. 
to 1) fortify your cooking acid, 2) im- 
prove your digester schedules, 3) ob- 
tain more complete pulping, 4) get 
better screening of pulp and, also, 5) 
for green wood cooks. 


52 A Vol. 37, No.2 February 1954 - TAPPI 


they are best in: 


DESIGN 
MATERIAL 
CONSTRUCTION 
BALANCE 


RB 2-54 


Best in Performance because 


production increased 


up to 15 tons per day. 


= & 
e es . e 
... with W & T chlorination equipment 
A Southern mill had been having trouble with paper breaks attributable 
to the presence of slime in their white water. Despite continued efforts to control 
them slime breaks were running 60 to 80 per week, resulting in a 
time loss of 10 to 14 hours per week, and an average production loss of 
15 tons per day! It was then that the W&T man was called in. 
Where and how to apply the proper treatment was determined, the costly methods 
were discontinued, and W&T chlorination was installed. 
During the first 3 days of chlorination the mill recorded 
only 1 slime break and 2 minutes of lost time. 
During the next 3 days there were 4 breaks and 17 
minutes of lost time. 
During the next 25 days there were no breaks attrib- 
utable to slime! - 
. . . Within a week there were no production losses caused by slime! 
Performance such as that is typical of what your W&T representative can do for you. 
If you have a production problem attributable to impure water, 
it would pay you to write or call him now. 
COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES I- 42 
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adjustable 
speed line 


Gal the 
GM anor 


It pays to think first of the 

Louis Allis Co. whenever you're 
considering adjustable speed drives for 
your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 
suited to your job conditions and 


engineered for your application. 


For the simplest — and best 
—solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


Mi ltew A UKE E Z-0W 1S C:O-N SIN 


ASD-101 


AJUSTO-SPEDE. 3, to 75 horsepower. A versatile 
eddy current clutch combined with a constant speed 
AC squirrel cage motor provides wide, continuous du! 
speed ranges. Tachometer feedback circuit offers 
precise speed regulation in an unusuolly compact 
drive. Many optional features available — dynamic 
braking, torque control, threading speeds, inching, 
jogging, multi-motor operation and range drives, 


SELECT-A-SPEDE. 5 to 200 horsepower. New magnetic 
amplifier and adjustable voltage control provide 
superior speed regulation — better than required on 
most machines — from Yq base speed or less 

to full base speed, All-electric circuits — easily 
serviced, A.C, source, converted to D.C. by moter- 
generator set, drives adjustable speed D.C. motor. 
Many special control features available — reversing, 
dynamic braking, jogging, special programming 

or sequencing control, extra wide speed range. 

All drive motor enclosure available. 


NEW! ELECTRONIC SELECT-A-SPEDE. 3% to 15 
horsepower, D.C, adjustable speed drive motor 
operates from A.C, electronic power unit. Infinitely 
adjustable speed ranges 45:1, 20:1, 50:1, 100:! 
available, Unusually close speed regulation to 2% 
with optional tachometer feedback circuit, Included 
as standard are: dynamic braking, torque limit, 

fine voltage compensation, A few available 
modifications include: reversing, jogging, threading, 
and quick slow-down, All motor enclosures and 
control stations — from open to explosion-proof, 


Manufacturers of 
Adjustable Cylinder Vats 
Cylinder Paper Machines 
Kamyr Pulp Grinders 
Dandy Roll Drives 
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The Sandy Hill Select 


annoyance to the user 


Sandy Hill does not build a ch 
drive which will last over a | 
attention than adequate inspecti 
economical per ton of paper n 


Features 


Unvarying draw between sections. 


Q 
o. 
140) 


Fineness of draw regulation. 


maintenance within 


“ty “1 


Simplicity of design that keep 
of the good paper mill millwrig 


shaft. 


formation about an adequately designed d 


All Sandy Hill Selective Drives were up a 
are still running without structural or 

This reflects the attitude of the company's designers in designing 
adequately for paper machine operating strains t reflects the ¥ 
Sandy Hill designers’ knowledge of paper mill operating conditions 
which the drives must meet in order to function without failure or # 


No detectable slippage due to the V-belt feature of 


Saving in space, no basement or mezzanine nee 


the ability ¥ 


Power saving and low first cost to a degree hitherto unknown. iJ 


the drive. |. 


Write on your company letterhead for further in- 


rive. I 


Sandy Hill’s New Brochure of Pulp and Paper Making Machinery is available on request. ,, 


he Sandy Hi 


Machinists and Founders Specializing in Pulp and Paper Mill Machinery 


_ Hudson Falls, N.Y. 


Quick Opening Gate Valves Neilson Slice Castings | 
Bertrams Flow Distributors Kamyr Feltless Wet Machines Kamyr Pulp Bleaching Equipment |! 
Bertrams Shakes Selective and Corner Drives Scofield Felt Conditioners 

Kamyr Stock & Pulp Pumps Fourdrinier Paper Machines Yankee Fourdrinier Machines 
Kamyr Vacuum Washers Packer Screens Yankee Cylinder Machines 


Associated with Canadian Vickers, Ltd., Montreal, Builders of Sandy Hill Designed Machinery in Canada 
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TAPER 


SCIENTIFIC 
CONSTRUCTION* 
Makes The Big 

Difference 
In 


DRYER 


One of a series of comprehensive laboratory 
controls throughout production to assure 
uniformity in all Mt. Vernon-Woodberry products. 
Here fabric thickness 
after weaving is 


being gauged. 


“Asbestos yarns woven into 
the face of patented Wood- 
berry 887 dryer felts at scien- 
tifically determined intervals 
give you longer wear and 


smoother operation. Paper 
mills have learned to count on UV ex W, e 
lowered steam consumption 77 CUMeun 


and consistent quality with 
Woodberry 887. For dryer felts 


that are low on cost, high on 
Branch Offices: Chicago « Atlanta TURNER HALSEY 


erformance, specify Wood- 
P P Y COMPANY 


berry 887, ; 
“s Baltimore » Boston « Los Angeles Selling) Agents 
40 WORTH ST. - NEW YORK 
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DRY MATERIAL 


CONVEYING SYSTEMS AND COOLERS - - - COMPRESSORS AND VACUUM PUMPS . . . FEEDERS AND ASSOCIATED EQUIPMENT 


ST. REGIS 


PAPER 
INSTALLS 


IRVEYO 


When St. Regis Paper Company designed and built 
its new kraft mill in Jacksonville, Florida, it se-| 
lected and installed the Airveyor for handling mill-, 
supply chemicals. Three systems are in use for 
conveying lime and salt cake for various functions 
in the mill. This now makes a total of seven) 
Airveyor systems St. Regis has installed in four of! 
its plants. 


® 


St. Regis has learned from experience that the 
Airveyor is engineered and built for superior 
performance in the pulp and paper industry, as 
have many others who have continued to purchase 
duplicate systems after initial installations have 
proved their worth. 


If you handle lime, soda ash, salt cake, starch,, 
clays, and have an unloading or in-plant problem,, 
why not take advantage of Fuller’s 27 years of| 
experience in the field of pneumatic conveying. A! 
study of your conveying system will cost you! 
nothing. Write today for complete information.: 


FULLER COMPANY 


Catasauqua, Penna. 


Branch Offices 
Chicago + San Francisco » Los Angeles « Seattle . Birmingham 


1 


Unloading pebble lime from cars to 
storage bin at rate of 10 tons an hour, 
for water-treatment plant. 


2 


Unloading pebble lime from cars at 
rate of 10 tons an hour, delivering to 
storage bin in causticizing plant. 


3 


Vibrating pan feeder arrangement de- 
livering salt cake to pulverizer from 
storage bin. The minus 1/8” salt cake 
is conveyed to a service bin in the 
recovery unit by the Airveyor. Ex- 
hauster, extreme left, furnishes air for 
the Airveyor Systems. 


4 


Unloading salt cake from cars to two 
storage bins at rate of 10 tons an hour. 
This same system also reclaims from 
storage and delivers to a service bin in 
the recovery building. 


A-178 
2243 
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THE BOLTON AWARD 
1954 


} (Takes 5 or 6 pages — 
5 not over 1500 words) 


(Typed double spaced 
on 82 x 11 sheets) 


Secretary and Treasurer 
The American Pulp & Paper Mill 
Superintendents Association 


set your papers in the mail 
ty midnight on March 31, 


1954) B27,.So Larsallesst 
Chicago 4, Illinois 
Ist $1000 
2nd $ 750 The American Pulp & Paper Mill 
3rd $ 500 Superintendents Association 


110 Divisional Prizes of $100 g (All Prize- Winning Papers are pub- 
ch (total of $3250 in prizes) NG A lished inbook formand mailed free.) 


John W. BOLTON & Sons, Inc. 


Lawrence, Massachusetts, U.S. A. 


Wik ChecK Le 


OF INSTRUMENTS BY FOXBORO 


INDICATORS e RECORDERS e CONTROLLERS CONTROLLER TYPES | 


* Conductivity Pneumatic | 
Model 40: On-Off 
Proportional 
Proportional with Derivative 
Proportional with Reset ("‘Stabilog’’) 
Proportional with Reset and Deriva- } | 


tive (“Hyper-Reset”’) i} 


* Consistency 


Density (Specific Gravity) 


differential pressure type 


Flow Consotrol (Console/Graphic Panel Types): } 
mercury-manometer type in all above control mechanisms except on-off 
“d/p Cell’, force-balance transmitter type Model 41: On-Off and Proportional 
float-and-cable type Circular Case: On-Off and Proportional } 

Humidity Electric 
wet-and-dry-bulb temperature Rotax (rotary contact type) 
relative humidity (hygroscopic type) On-Off 
absolute humidity and dew point tempera- Multi-Position 

ture (““Dewcel’’) Galvanometer Type 
oe . ; On-Off 
Liquid Level or Interface (in open or 2- and 3-position 
pressured vessels) Proportioning 
diaphragm type 
bubble tube (purge) type CONTROL SYSTEMS 
differential pressure type Auto-Selector Ratio 
Averaging Relation 
* 
Load, Force, and Torque ee Sequieacs 
* Moisture Content (sheeted materials) Duplex Time Schedule ; 
Limit (cam and camless types) 


Motion and Position Recorders 
* Motor Load (Power) 

Operation Time Recorders 
*Oxidation—Reduction Potential 


* pH (with Beckman glass electrodes) 


Pressure, Absolute Pressure, and 
Vacuum 
spring and hydron types 
differential type 
*electric pressure cell types 


< 


& hk si Complete Washer and Bleach Control] Panel by Foxboro at 
Resistance (Electric) S. D. Warren Company, Cumberland Mills, Maine. 


* Speed (R.P.M. or Lineal) 


Temperature 
filled-system types 
resistance bulb (‘‘Dynalog” electronic and 
galvanometer types) 
thermocouple (‘‘Dynalog” electronic and gal- 
vanometer types) : : 
*Tension aa ae — 


SSN 


* Thickness (sheeted materials) 
* Viscosity 
*Voltage, Current, Impedance, Dielectric 


*Weight (sheeted materials in process) 


*Weight and Force (strain gauge type) sg nie rape ae 
a, yP Foxboro Graphic Panel for centralized control of brown stock 
“with Dynalog Electronic Instruments washing at Gaylord Container Corp., Bogalusa, La. 


THE FOXBORO COMPANY, 785 Neponset Ave., Foxboro, Mass., U.S.A. 
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“Bucking” shafts throw me! 


’ackings are for sealing only. 
Tying to compensate for shaft 
fnisalignment or vibration by over- 
acking and excessive gland pres- 
‘aire results in scored shafts and 
wined packing. Think of a stuffing 
ox as a potential brake assembly 
iat may develop considerable fric- 
‘onal resistance with attendant 
eat and wear. 


‘ the shaft or rod is badly 
‘orn, the packing may be 
ctruded into the system 
hen the gland follower 
taken up. Considerable 
‘fficulty such as packing 
2tting into valves or 
saps or contaminating 
ie fluid handled may re- 
ult. Rebush the stuffing 


JOHNS-MANVILLE 


PRODUCTS 


al 


‘on’t let me get out of the stuffing box 
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Worn shafts wear me down 


Trying to make packing 
compensate for excessive 
shaft or rod wear will 
shorten packing life mate- 
rially without alleviating 
the undesirable condition. 
Pack correctly to avoid ex- 
cessive shaft and rod wear. 
Replace worn shafts and 
rods as soon as possible to 
avoid adding the expense 
of damaged packings to the 
cost of parts replacement. 


Keep my lantern clear 


If the stuffing box is equipped 
with an oil, grease or water 
lantern, its purpose is defeated 
when the lantern ring is omitted 
or the opening blocked by im- 
properly installed packing or 
other obstruction. This can de- 
prive the packing of lubrication 
or cooling and result in pre- 
mature failure. 
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For protection against corrosive chemicals 


STYLE 2011 Johns-Manville CHEMPAC ROD 


and VALVE STEM PACKING 


Johns-Manville Chempac Packing is one of the newer develop- 
ments in Teflon-protected asbestos packings. Basically, it is a 
braided, long-fibered, strong, resilient asbestos packing chat 
has been impregnated with a Teflon suspensoid. This combina- 
tion provides a packing which has the excellent sealing and heat- 
resisting qualities of asbestos, plus the added protection of 
Tefion against corrosive chemical action. It is chemically re- 


sistant to both acids and alkalies, 
and is specifically recommended for 
use on chlorine compressors, valves 
and other chlorine dispensing 
equipment in paper plants. 


Your distributor will help too! Your J-M Packing Distributor 

(o5 can help you take the guesswork out of packing problems. He 

~ carries complete stocks of Johns-Manville quality packings and can 
NES supply you promptly. For the address of the J-M Packing Distribu- 
tor nearest you, write Johns-Manville, Box 60, New York 16, N.Y. 


Johns-Manville PACKINGS & GASKETS 
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POLYETHYLENE COATER* 


CONTROL PANEL 


All controls are mounted in a special operator's 
control stand with the top panel inclined for ease 
of viewing and handling. Completely enclosed. 


high speed 


continuous 
S Another in the series of Frank W. Egan 
0) e rat ion & Company developments and installations, 
5 this is the latest Extrusion-type coater for 
applying polyethylene at speeds up to 
1000 FEET PER MINUTE. 


The polyethylene is extruded from a die and 
the extruded film is laminated to the paper 
between the nip of two rolls. 


Machine in operation at H. P. SMITH PAPER COMPANY, Chicago , Ill. 


Send for pomphlets on coating, treating ond laminating 


FRANK W. EGAN & COMPANY 


This coater incorporates automatic splicing unroll 
Bound Brook, New Jersey 


and reroll equipment for high speed operation. 


*With Patented Features 


Designers and Builders of Machinery 
for the Paper Converting and Plastics Industries 


Cable Address: ''EGANCO’’—Boundbrook, N, J. 


REPRESENTATIVES: —ACHARD-PICARD, REMY & COMPANY, PARIS + BONE BROTHERS, LTD., LONDON H. W. GOTTFRIED, MEXICO CITY 


EMANUEL & ING. LEQ CAMPAGNANO, MILAN + WEST COAST—JOHN V. ROSLUND, 244 PACIFIC BLDG., PORTLAND 4, OREGON 


r 
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NEW 


SESSA ES EASE ESS cea 


Halifax Paper Company's 
new plant, with 

daily capacity of 270 tons, 
features last word in 
ultra-modern equipment 


SEEDS EERE 


NEW 
lass CNTA 


installs ; 


_high-production Halifax paper mill 


high-efficiency Ingersoll-Rand 


—— BOILER FEED PUMPS 


tee including two Ingersoll-Rand CNTA Boiler Feed Pumps 


The Halifax Paper Company takes justi- 
fiable pride in its new, high-production mill 
at Roanoke Rapids, N. C. Equipped with 
the newest Beloit Paper Machine, this 
ultra-modern plant can turn out 270 tons 
daily of Kraft wrapping and convert- 
ing paper. Advanced design is followed 
through in all of the equipment required 
for sustained, high-speed production. 
Two I-R boiler feed pumps of the new 
CNTA design with Unit-Type rotor as- 
sembly serve the 60,000 lb/hr boiler 
supplying the paper machine turbine drive. 
These 114, 8-stage centrifugal pumps, 
shown above, deliver 180 gpm of 230° 


water against a total head of 1400 ft 
(605 psi). 

Twelve other Ingersoll-Rand pumps 
and three I-R air compressors also serve 
the Roanoke Rapids mill and a fourth com- 
pressor will soon be added. 

Ingersoll-Rand CNTA pumps extend to 
medium-pressure applications the proved 
advantages of the Unit-Type Rotor assem- 
bly—offering higher sustained efficiency, 
greater dependability and reduced main- 
tenance. They are available in 4, 6 and 
8 stages, for pressures to 1000 psi and in 
capacities to 700 gpm. For further details, 
consult your nearest I-R representative. 


938-10 


Ingersoll-Rand 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 
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Constructed for long, low-cost performance. This Newport News 45-foot welded 
log barker consists of two slotted drum sections with a total weight of 
148,000 pounds. Each section is fabricated from three 114-inch steel plate 
rings welded together in halves. Heavy circumferential stiffener rings are 
welded on the outside of each section. The barker is equipped with cast 

steel gears and forged steel rails. After assembly and 
welding, each section is completely stress relieved. 


Characteristics that : \ 
8 
Give a Log Barker €, 
Correct design, sturdy materials, advanced 
production techniques... 


These characteristics of Newport News fabrication 
pay off in long, trouble-free, low-cost performance .. . 
whether the unit is a barking drum, dryer roll, digester 
or any other equipment incorporating Newport News’ 
attention to detail. 


Large engineering and technical staffs, operating a plant 
with acres of brass, iron and steel foundries, five huge 
machine shops and other extensive manufacturing 
facilities enable Newport News to meet most requirements. 


Newport News-built equipment for the paper and 
allied industries has established excellent performance 
records in leading mills. Send us your inquiries... 
investigate how Newport News can serve you for present 
or future projects. Write us today for a copy of 
“Facilities and Products” . . . it’s yours for the asking. 


Shipbuilding and 


Newport News Dry Dock Company 


Newport News, Virginia 
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to 


DU PONT 


PEROXIDES 


FOR WOOD PULP BLEACHING 


INET Ci iain AOI OOO ODOT Hydrogen Peroxide 
Se OLOZONCreainiaia\s')s0ia/4) i000 Sodium Peroxide 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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{leach sulfate pulp 


an IMPROVED combination of 
brightness and strength 


DU PONT PEROXIDE BLEACHING PROCESS 


Many mills are meeting today’s demand for high-quality 
kraft with the Du Pont Peroxide Bleaching Process. In this 
way, they can bleach sulfate pulp to a higher brightness and 
still maintain a proper balance of other desirable pulp 
characteristics. 


For example, you can bleach your sulfate pulp to a higher 
brightness with no undue loss in strength or—you can produce 
a pulp having premium strength while keeping the bright- 
ness at its present level. It’s easy and economical to produce 
whatever combination of brightness and strength charac- 
teristics you need with the Du Pont process. 


Get all the facts about the new Du Pont Peroxide Bleach- 
ing Process. You can begin to profit from its many advan- 
tages almost immediately, for the process is easily installed 
—usually requires no major changes in present installations. 
Use the coupon below for your copy of our descriptive 
booklet or if you would prefer to talk it over with one of the 
Du Pont men who helped in the development of the process, 
just write to: E. I. du Pont de Nemours & Co. (Inc.), Peroxy- 
gen Products Division, Wilmington 98, Delaware. 


1). I. du Pont de Nemours & Co. (Ine.) 
Electrochemicals Dept., T-24, Peroxygen Products Div. 
Wilmington 98, Delaware 


Please send me my free copy of ‘Peroxide Bleaching of 


Sulfate Pulp.” 


Firm 
Address 
Cry ee a en eee eS TTC 


| 
| 
| 
| 
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| 
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ceme-cleewiica 
To solve A pulping problems 


slihaes 


Groveton Papers Company uses Sprout-Waldron Refiners} 


iy 
yy 
yy 
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The first semi-chemical pulp 


mill in New England 


uses four Sprout-Waldron 450 h.p. 36-2 Refiners 
to produce neutral sulphite semi-chemical pulp 


I RETO TOTE 


The 
SPROUT-WALDRON 
refiner is the 


leading producer of 
semichemical rugged construction 


high pulp quality 


high capacity pulp low maintenance 


flexibility of operation 


Want more information on semi-chemical pulping? 
Send for our file of technical and practical data. 
Write to Sprout-Waldron & Co., Inc., 

3& Logan Street, Muncy, Pennsylvania 


SPROUT-WALDRON 
PULP REFINERS 
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BRILLIANCE 


\ jeer \ 


| FROM SCARLET TO CRIMSON \3, 


APER RED APX 


... vivid, sparkling shades from scarlet to crimson 


... especially good for cover, bond and index papers igh : 
...exceptional light fastness S 
... unsurpassed in even-sidedness + 


...even coloring 
... not sensitive to heat or variations in processing time 


GENERAL DYESTUFF CORPORATION 
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The Filer City Plant of the 
AMERICAN BOX BOARD COMPANY. 


“Worthless forests of aspen woods near 
Filer City, Michigan, are now a valuable 
source of raw material for American Box 
Board's Filer City plant which will produce 
120,000 tons of .009 paperboard cor- 
rugating medium per year now that their 
$10,000,000 expansion and modernization 
program is completed. 

Aspen, previously considered useless for 
conventional paper because of ifs extremely 
short fibers, is being converted into excel- 
lent pulp by CHEMI-PULPER Continuous Di- 
gesters at the Filer City plant. These digesters 
Operate on an around-the-clock basis and 
supply pulp for the papermaking machines. 

CHEMI-PULPER Continuous Digesters are 
operating in many prominentmills producing 
pulps for products from boards to bleach 
grades. 


Manufactured and Sold in Canada by 
THE ALEXANDER FLECK LIMITED, OTTAWA, CANADA. 


PANDIA INC. 


122 EAST 42nd STREET - NEW YORK 17,0. YL | 
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Paper Tension Regulators 


G. C. EHEMANN and R. C. BERGER 


Feed-back control systems in use for regulating tension in 

moving web of paper have been examined for funda- 
mental principles. These systems are shown to comprise 
various combinations of methods of measurement, com- 
as and correction. A number of methods of meas- 
ement are described schematically. Several examples 
of complete tension regulating systems are given. 


Tuis discussion is limited to feed-back control 
systems. These are combinations of devices which 
ontinuously measure tension, compare this measure- 
nent against a standard, and apply a corrective effort 
f there is a deviation from the standard. 

Many papermaking and paper-processing machines 
aave been built in which reasonably constant tension is 
herent in the design and operation of the machine. 
Che factors which contribute to the accuracy of tension 
such a machine are well worth study, since no regu- 
ating device should be used where it isn’t necessary. 
lowever, if precise control of tension is required or if 
jnregulated tension would tend to swing over wide 
mits, a feed-back control-type tension regulator may 
e considered. 

A tension regulator, as applied to a moving web of 
faper or paperboard, involves the same basic principles 
nat appear in every regulating system, whether the 
pntrolled variable be speed, temperature, pressure, or 
y other measurable quantity. It is the purpose of 
us paper to show how some of these basic principles 
ave been applied. 

The first problem in every regulating system is to 
weasure the variable that is to be controlled. This is 
| fundamental that, before going further, a few of the 
themes that have been used for measuring tension 
hould be examined. 

The arrangement shown in Fig. 1 is probably the 
ost frequently found mechanical tension measuring 
Rvice. The position of the roll indicates web tension. 
e scale of actual tension is a simple function of the 
ring constant, initial spring loading, and travel of the 


Here also 
e position of the roll indicates the web tension. The 
ale of actual tension is a function of the spring con- 
wt, initial spring loading, travel of the roll, and the 
gles between paper travel and spring travel. This 
ice would be characterized by a shorter travel and/or 
ighter spring than in Fig. 1 for the same paper tension. 
sFigure 3 shows how linear motion may be replaced 
jth angular motion. This scheme offers the pos- 
Pility of changing range and/or sensitivity by chang- 
jy a point to which the spring is connected along the 
singing arm. 

(he mechanism shown in Fig. 4 measures tension by 
C. ExEeMANN, (deceased), Plant Engineer, The Ohio Boxboard Co., 


iiiman, Ohio: R. C. Berger, Application Engineer, General Electric Co., 
i veland, Ohio. 
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virtue of the fact that it establishes the tension. As 
long as the roll is within its limits of travel and except 
for friction and inertia, the tension is a function only 
of the weight of the assembly. 

Figure 5 shows another device that will establish 
tension. It will take in or pay out web to keep the 
tension a function of the weighting. 

It is not necessary for a spring-loaded roll to extend 
the full width of the web. Figure 6 shows a small roll 
with rounded edges mounted on a cantilever spring. 
The roll is mounted so as to depress the portion of the 
web over which it runs. The deflection of the spring is 
a function of web tension. This measurement. of 
tension would be difficult to express in absolute values; 
it is, however, a very satisfactory measurement for 
control purposes. 

In Fig. 7 the spring of Figs. 1, 2, and 3 has been re- 
placed by a forced balance diaphragm. In the illustra- 
tion, the tendency of the roll to move to the left, under 
the influence of the web tension, is opposed by air 
pressure behind a diaphragm. Unbalance between web 
tension and air pressure causes a slight movement 
which opens or closes an air nozzle, restoring the 
balance. The air pressure against the diaphragm is 
therefore a measure of tension. 

Figure 8 indicates a web under tension traveling over 
a curved guide plate. In the guide plate there are a 
number of small holes connected to a pipe manifold. A 
regulated air supply through a restriction supplies air 
under pressure to this manifold. Leakage from the 
holes in the guide plate will be influenced by web 
tension. The air pressure in the manifold will be re- 
lated to web tension and can be used as a measurement 

If the spring mountings shown earlier are replaced by 
a supporting member which will deflect a small amount, 
a variable resistance-type strain gage may be used with 
a Wheatstone bridge, as indicated in Fig. 9, to measure 
tension. 

Load cells which combine the variable resistance unit 
and the deflecting member are also available on the 
market. 

Figure 10 shows a pair of rolls driven by a d.c. motor. 
On the entering side of these rolls, the web is tight 
under the tension to be measured. On the other side 
of the nip, the web is free. If the friction load is con- 
stant or small as compared to the tension load then the 
current in the motor is a measure of tension. Note 
that neither voltage nor speed enters into the measure- 
ment. 

The scheme shown in Fig. 10 can be reversed to feed 
a measured tension away from a free loop. The d.c. 
motor now must become a d.c. generator. The current 
from the generator is still the measurement of tension. 

If the device shown in Fig. 10 is applied as indicated 
in Fig. 11 where there is tension on both sides of the 
driven pair of rolls, the ammeter no longer reads the 
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. TENSION 


g TENSION 


TRAVEL 


Fig. 1 


web tension. The current shown by the ammeter will 
indicate only the difference in tensions (7; — 7»). 
A surface-wind reel, as indicated in Fig. 12, is quite 


Fig. 2 


the same as the pair of rolls with the free loop on one 
side. In this case also, if friction is small, the ammeter 
reads tension to some scale. 
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Fig. 4 | 


If a d.c. motor is applied to a center-wind reel, as 
indicated in Fig. 13, the moment arm through which 
the motor torque must act is constantly changing as the 
reel builds up. For a constant paper speed the motor 
speed is also changing. In spite of these changes it 
can be shown that, if the motor voltage is maintained 
proportional to paper speed, the ammeter still read 
tension. 

The center-wind reel in Fig. 13 becomes an unwind 
stand if the direction of travel is reversed and the d.c: 
motor becomes a d.c. generator. The ammeter still 
reads tension. ) 

In unwinding or winding, inertia is quite often a 
problem in tension measurement. The torque neces# 
sary to accelerate or to stop a roll will show up as a ten 
sion error on the ammeter. Several schemes for inertia 
compensation are in use. 

The above schematic illustrations cover most of the 
basic methods which may be used to measure tensio#, 
but the variations of application seem endless. 

Having examined methods of measurement, the prop 
lem becomes one of assembling a regulator which cam 
use these measurements to control web tension withiri 
the required limits. 

The regulator may control tension by changing 4 
brake pressure, field strength in a motor or a generator 
adjusting a speed changer, or by other means. Bu 


7 


between the measurement and the control device are aly 
of the problems of regulators in general; such as thé 
degree of correction to be introduced for a given devia¥ 
tion, time constants, anti-hunt, range, stability, sensi# 


‘ TENSION TENSIONS 


TRAVEL 


Fig. 6 


vity, etc. No attempt will be made to analyze any of 
yese considerations here. It should be recognized, 
owever, that they may influence the choice of control 


Numerous combinations of elements are possible as 
dicated in Fig. 14. 

This diagram depicts the complete tension regulator, 
vering ‘“‘measurement, comparison, and correction.”’ 
y of the measuring elements may be used with any of 
e correcting elements. The control device between 
ill depend upon the nature of the signal received and 
9on the kind of output required. 

A few examples of the many possible combinations 
ming complete tension regulating systems may be of 
terest: 

Figure 15 represents diagrammatically a simple 
eumatic tension control system for an unwind stand. 
nsion in the paper tends to cause the measuring roll 
pivot about its fulerum. This tendency is balanced 
the spring pressure. 

The air valve attached to the roll arm is opened or 
sed an amount which is proportional to the travel of 
roll arm. Between the valve and brake operator 
n orifice bleeding air out of the system. For any 
en spring roll position, the relationship between 
ve opening and orifice area will establish a certain 
»ssure on the brake operator. 

the paper tension increases during normal un- 
ding, the spring will be further compressed and the 
valve will move toward the closed position. The 
uced quantity of air coming through the valve will 
mit the orifice to bleed the system to a lower 
ssure, thus reducing the pressure against the brake 
rator. This reduced pressure on the brake will tend 
offset the increased paper tension. Neither this 
em nor any other regulating system will hold con- 
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TENSION 
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Fig. 8 


stant tension. The real question is, “How much will it 
permit tension to vary?” 

Obviously, in unwinding a roll of paper, more brake 
pressure will be required when the roll is large than 
when the roll is small. This change in air pressure is 
obtained by a change in valve position which in turn 
is obtained by a change in the position of the roll arm. 
The change in roll arm position is accompanied by a 


pe STRAIN GAGE 


veh 


BATTERY 


Fig.9 


change in spring pressure which implies a new paper 
tension for the system to be in balance. In other 
words, in order to change brake pressure, the paper 
tension must be permitted to vary. This situation, of 
course, is common to all proportional controllers. 

The magnitude of change in paper tension required 
to produce a given change in braking effort will depend 
upon the spring constant, the spring lever arm, the valve 
lever arm, length of total valve stroke, air supply 


0.C. MOTOR 


~~ 


FREE LOOP 
Fig. 10 


D.G.MOTOR 


Fig. 11 


pressure, ratio of valve area to orifice area, size of 
brake operator, and the mechanical advantage of the 
brake. 

In order to arrange this device so that only a very 
small change in paper tension is required between a 
large paper roll and the core size, the spring constant 
should be small, and the valve travel should be a large 
portion of spring roll travel. Such a situation is likely 
to result in an unstable regulator. This condition also 
is typical of all straight proportional regulators; that is, 
the more nearly constant the controlled variable, the 
more unstable the regulator. The greater the droop 
(wider proportional band), the more stable will be the 
regulator. 

In a simple system such as that indicated in the 
diagram (Fig. 15), an adjustable linkage between the 
roll and the air valve will change the droop of the 
regulator. This might be called an adjustment of 
sensitivity or proportional band. In any event, the 
linkage marked “sensitivity adjustment’ on the diagram 
will control the amount of brake pressure change for a 
given tension change. This adjustment will usually 
suffice to make the regulator stable with minimum 
tension variation. 

Within the range of the components of the system, 
tension may be adjusted by changing the initial spring 
loading. An increase in initial spring loading would 
require that a greater paper tension be exerted to move 
the spring roll and valve to the balanced position. 

Figure 16 depicts an all pneumatic tension regulating 
system for an unwind stand. This system makes use of 
precise pneumatic control equipment. 

The measuring element is the forced balance dia- 
phragm. For very small movements of the measuring 
roll, this element transmits an air pressure proportional 
to paper tension. The pneumatic control instrument 
which receives this tension signal is a standard pressure 
controller with an adjustable proportional band. It 
undoubtedly has reset and might, depending upon con- 
ditions, utilize derivative. 

The output of the control instrument is the standard 
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3to 15 p.s.i. This output is sent through a ratio trans- 
mitter where the output pressure is multiplied in order} 
to keep the brake operating diaphragm small which| 
reduces mechanical problems and time lags. 
Adjustment of the total sheet tension is made directly} 
from the control instrument by adjusting the instru-: 
ment’s set point. Stability is obtained by adjusting the} 
proportional band and the droop is offset within thes 
limits of stability by adjusting the reset time. Deriva-) 
tive, if used, would have the effect of temporarily| 
narrowing the proportional band an amount dependent! 
upon the rate of change of tension. | 
The tension device shown in Fig. 17 belongs to quite at 
different family from the two preceding illustrations.) 
The rolls on the swinging arms pivot about the center. 
The tension in the sheet is established by the weight| 
hung from a cable which is wrapped around a cam on 
the swinging arm. Disregarding inertia, this device 
will hold constant tension within the limits of its travel. 
In order that it may be a continuous device, a limit! 
switch is contacted by the weight as it nears each end of} 
its travel. Each limit switch operates the adjustingy 
motor in the appropriate direction on a mechanical, 
speed changer. 
An interrupting timer has been inserted in the circutti 
to permit adjustment of the amount of correction that: 
the motor can make in a given time. This will reduce: 
the rate of hunting, but hunting is inherent in the 
system. 
Figure 18 shows an electric drive motor on a center— 
wind reel at the end of a lineshaft driven paper machine.’ 
In this system, the conventional backstand and slipj 
belt have been replaced with a geared or belt-drive 
generator. The center-wind reel motor is electricall 
connected through a booster generator to the lineshaf 
generator. The booster generator supplies the d.c. loop 
circuit TR drop, thereby causing the voltage applied to 
the center-wind reel motor terminals to be directl 
proportional to lineshaft speed. 


MEASURE COMPARE CORRECT 
DEFLECTION BRAKE 
SS, ee 
BALANCING PRESSURE —_, 
— MOTOR OR GENERATOR ~ 
POSITION ——> CONTROL | 
| 
AMPERES ——” | 
—— > MECH. SPEEDO CHANGERE! 
AIR LEAK et : 
Fig. 14 
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The armature current in this system is directly pro- 
yortional to paper tension except for friction losses. 
This current is measured as a voltage drop across a 
esistor connected in the armature circuit. The voltage 
hus obtained is then compared with a reference volt- 
ge in the regulator. The reference voltage is adjust- 
ble and is the means whereby the value of tension can 
ve varied. The difference between these two voltages 
s then amplified and the output of the regulator then 
tablishes the controlling effort on the field of the 
enter-wind reel motor. 

The horsepower characteristic of a center-wind reel 
rive is constant. At core size the mandrel rotational 
peed is high and, since the moment arm from the center 
the surface is small, the torque is low. Conversely, 
full reel, the rotational speed is low and the torque is 
igh in order to hold constant sheet tension. Since 
rsepower is the product of torque and speed, torque is 
versely proportional to speed and the resulting 
1aracteristic is constant horsepower. 

Likewise, since the torque of a d.c. motor is pro- 
ortional to the motor field flux and the armature 
irrent, then if either of the two is varied, the torque 
ill vary. As the reel builds, the tension tends to in- 
ease. This will cause more armature current to cir- 
late in the loop circuit which upsets the regulator in 
e comparison circuit and causes the field of the center- 
ind reel motor to be strengthened, thereby slowing it 
wn. Due to the increase in field flux, the torque has 
en increased, but since the speed has been reduced, 
e horsepower remains constant. Through all this, 
e sheet tension remains constant and proportional to 
mature current. Again, except for friction losses, 
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motor amperes is a measure of sheet tension and this 
value can be conveniently read on an ammeter. 

One of the drawbacks of this system is the range of 
build-up. Practical design limits the speed range by 
field control on d.c. motors to 5 to 1, or at most 6 to 1. 
This means that this type of regulator is limited to a 
build-up range of, say, 8 to 40 in. or 10 to 50 in. Notice 
that in both of these examples a large core has been in- 
dicated. Small cores such as 3 or 4 in. are not appli- 
cable to this type of drive if the final roll size is in excess 
of 15 to 20in. After all, the design of a constant horse- 
power motor is rather awkward. A 5 to 1 motor must 
have a frame size five times that of an equivalent con- 
stant torque motor, or a motor whose speed is adjustable 
by voltage applied to the armature. This means that 
if the reel motor requirements are 20 hp., the frame size 
must be equal to that of a 100-hp. motor. It is 
economically justified to increase core diameters in 
order to keep within a build-up range of 5 to 1 since the 
loss of paper at the core is only a few per cent of the 
entire reel. 

Figure 19 shows how this same regulator can be used 
on a drum reel application. However, in this case the 
characteristic is constant torque since the reel motor 
drives the constant speed reel. Therefore, after the 
armature current has been measured and compared in 
the regulator, the output controls the generator field 
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rather than the motor field. In this case, the field of 
the motor remains constant and its speed is controlled 
armature voltage which, in turn, is controlled by the 
excitation of the generator. Again, it is only necessary 
to control armature current since torque is proportional 
to armature current and flux. Holding armature 
current constant will, in turn, hold tension constant. 

Figure 20 shows a rewinder with an unwind stand 
equipped with.a braking generator arranged for con- 
stant tension. control. The horsepower characteristic 
is similar to that of a center-wind reel. Instead of con- 
trolling a motor, the regulator controls a braking gen- 
erator. ba | 

In this case, the booster generator provides a means of 
producing tension at standstill in addition to supplying 
the braking generator loop circuit JR drop. The same 
advantages and limitations apply in the case of braking 
generators as apply to center-wind reels. There is one 
additional advantage, however. In the case of wide, 
high-speed machines, the braking generator may be 
large enough to return appreciable power to the system. 

Figure 21 shows two pairs of rolls where it is desirable 
to hold sheet tension between them. Both drive motors 
are connected to a main generator, which establishes the 
approximate speed of the two motors. However, the 
field of motor no. 2 is controlled over a very limited 
range to maintain the position of a dancer roll. The 
tension of the web is a function of dancer roll weight. 
The position of the dancer roll may be controlled in a 
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number of ways. It may turn a wheel that can move) 
a rheostat or a reactor. In the case of the rheostat, as | 
shown in Fig. 21, the change in resistance changes the } 
field strength of motor no. 2, thereby controlling the 

speed of this motor as a function of dancer roll position, | 

This system can be applied to center-wind reels, drum 
reels, and braking generators as shown in Figs. 18, 19, , 
and 20. The only difference is the method of measure- » 
ment. In this case, the actual sheet tension is estab- 
lished by a roll whose position is measured and com- 
pared, whereas in the cases previously described, 
armature current was shown to be proportional to 
sheet tension. 

Figure 22 shows a control system using a short roll 
tension indicator for direct measurement of tension. 
The electrical circuit consists of a reactance bridge 
feeding into an amplifier for comparison against 2 
reference voltage. The output of the amplifier con- 
trols the field of motor no. 2. The mechanical arrange- 
ment is quite simple since there is no need for the full 
width dancer roll. 

In addition to its use in the control system describeé 
above, the short roll tension indicator can also be 
applied to override speed control on a sectional drive, | 
where sheet tension rather than speed is to be held. 
between sections. It can also be used to drive a 
mechanical speed changer similar to that described im 
Fig. 17. A typical application would be to control a 
motorized belt shifter on a lineshaft driven paper 
machine. 
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_ The short roll tension indicator is applicable to wide 
range of paper weights. 


CONCLUSIONS 


After investigating many tension control devices in 
use or on the market, it becomes apparent that there is 
a definite pattern to which they conform. As in any 
feed-back control system, the controlled variable must 
be measured. There must also be a suitable means of 
applying corrective action. Between the measurement 


it having been previously determined that the silvering 
nd permeability methods of measuring specific external 
surface of beaten pulps measure very different surfaces, an 
xperiment was made to compare the two methods directly. 
he specific surface of some moderately beaten sulphite 
bulp was determined (1) by the permeability method, (2) 
vy the permeability method after the pulp had been 
ilvered, and (3) by the silvering method (after the pulp 
ad been silvered). The results of (2) and (3) were, roughly 
eaking, the same and only a fraction of that of (1). 
t is therefore concluded that the silvering operation, 
er se, reduces the external surface of beaten fibers very 
onsiderably. The results were supported by a repetition 
f the experiment. 


Tue term “‘surface”’ is used in this paper to refer 
0 that surface of the fiber which is measured by the par- 
icular method under discussion. A discussion of the 
arious surfaces of cellulose is reserved for a later pub- 
cation, but it may be pointed out that, so far as the 
evelopment of paper strength is concerned, the surface 
2 which we are interested envelops those parts of a 
ber and its component fibrils and microfibrils in a 
rater-wet state which might come into contact and 
ond with some part of a neighboring fiber. Such a 
rface is largely that which affects the drainage proper- 
es of a pulp and which contributes to the retention of 
lers. It is unlikely that any experimental method 
buld be devised which measures precisely this surface; 
ie best that can be hoped for is a reasonable approxi- 
nation. 

The permeability method (/) offers promise as a 
juitable method of measuring this surface, since it is 
loplied to water-wet unmodified fibers. However, pre- 
{ninary comparative experiments using sulphite wood 
ad esparto grass pulps indicated that while, broadly 
peaking, the TAPPI silvering (T 226 sm-46) and per- 
Jeability, methods give results in reasonable agreement 
then the pulps are unbeaten, the values for beaten 
lps obtained by the two methods differ greatly; in 


+neral terms it may be said that, for a pulp which has 
W. Emerton, Principal Research Officer, R. E. Marrocks, Research 


jemist, and D. M. W. Buancuarp, Laboratory Assistant. The British 
‘per and Board Industry Research Association, Kenley, Surrey, England. 
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and the correcting device, there must be a control de- 
vice of some kind to compare the measurement against 
a standard and to send out a corrective impulse. Con- 
trol devices may differ greatly depending upon the 
measurement, the correcting device, and upon require- 
ments of the system as to accuracy, speed of response, 
and all the other characteristics of regulating systems 
in general. 

RecEIveD Sept. 1, 1953. Presented at the Nighth Engineering Conference of 
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A Direct Comparison of the Silvering and Permeability 
Methods of Determining Specific External Surface 


H. W. EMERTON, R. E. MATTOCKS, and D. M. W. BLANCHARD 


been beaten fairly extensively, the fractional increase 
in specific surface given by the permeability method is 
an order of magnitude greater than the value obtained 
by the silvering method. It is clear, in fact, that the 
two methods measure different surfaces of the beaten 
pulps. This paper describes an experiment which was 
carried out to investigate this discrepancy further. 

A bleached, Scandinavian softwood sulphite, was 
beaten for 30 minutes to a wetness of 56° S.-R. in ac- 
cordance with TAPPI method T 200 m-45. This was 
divided into three parts, which were tested as follows: 
(1) unsilvered, by the permeability method; (2) sil- 
vered, by the silvering method; and (3) silvered, by the 
permeability method. 

For the specific surface test of sample 2, the TAPPI 
method as modified by Browning (2) was used, the only 
departures from this being (a) the method of sampling: 
instead of withdrawing samples by means of a casserole 
as Browning suggests, samples were run out of a well- 
stirred aspirator, it having been previously established 
that, with the particular apparatus in use, no fibers were 
“hung up”’ on projecting surfaces to be swept away later 
as clots, and (b) the use of Bunsen burners to heat the 
pulp suspension instead of a hot plate. 

For the test of sample 3, a large quantity of silvered 
fibers was required and it was not possible to follow the 
Browning-TAPPI method closely. In previous experi- 
ments with the permeometer, it had been found satis- 
factory to take about 6 grams of pulp. It was, however, 
felt likely that about a quarter of this quantity would 
still give a smooth permeability plot* with an easily 
recognizable linear section and such, in fact, proved to 
be the case. Accordingly, 353 ml. of pulp suspension at 
a consistency of 2.81 grams per liter was silvered as a 
single volume using quantities of silvering solution ap- 
propriate to the quantity of fibers taken. With these 
alterations, the silvering operation was carried out as 
advocated by Browning. As a check on sample 3, a 
further large quantity of fibers was silvered in the same 
way and designated sample 4. : 

* The permeability plot is the graph of a function of permeability and 


consistency plotted against consistency, from one of the intercepts of which 
the value of the specific surface is calculated; see (1). 
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Table I 
Date of Determination of specific surface 
Sample test State of fibers Method Value, m?2/q. 
1 Feb. 11  Unsilvered Permeability 8.37 + 2.6% 
2 Feb. 12  Silvered Silvering | 0.54 + 18% 
3 Feb. 12  Silvered Permeability 1.15 + 7.6% 
4 Feb. 12  Silvered Permeability 1.389 + 1.7% 


Pulp beaten Feb. 9 to 56° S.-R. The limits given in the last column are 
the 95% confidence limits. 


It had previously been established that the specific 
surface can change considerably over the period of a few 
days; accordingly, steps were taken to obtain all the 
results in as short a period as possible. The results, 
which are shown in Table I, are very suggestive, but in 
view of the departures from the Browning-TAPPI 
method of silvering the fibers, and because of the con- 
siderable significance of these results, it was decided to 
repeat the experiment. It is thought desirable to de- 
scribe in detail the silvering of the fibers destined to be 
tested in the permeometer in this repeat experiment. 

A sample of the same bleached sulphite pulp was 
beaten in accordance with the TAPPI method for 20 
min. to a wetness of 44° S.-R. To silver the fibers for 
the permeometer, the silvering reagent was made up as 
follows: 250 grams silver nitrate (analytical grade) was 
‘dissolved in 1900 ml. of distilled water, and 200 ml. of 
0.880 ammonia was added with shaking. Next, dilute 
ammonia, of about 1 part 0.880 to 10 parts water, was 
added until there remained only a faint brown pre- 
cipitate. The solution was refluxed for 2 hr. to remove 
excess ammonia, and, after cooling, was filtered through 
glass wool. The volume was then made up to 2500 ml. 
This solution was used to silver 16 liters of the pulp 
(consistency 0.164 gram per liter). In a 4-liter conical 
flask, 2 liters of suspension was raised to boiling point. 
To the boiling suspension was added 214 ml. of silvering 
solution. The reaction was allowed to proceed for 15 
min., throughout which time the suspension was agi- 
tated by means of an air stirrer. The process was re- 
peated until 16 liters of suspension, equivalent to 2.62 
grams of fiber, had been silvered. Small portions of the 
fibers were withdrawn for examination under the micro- 
‘scope and appeared wholly opaque. On completion of 
the silvering, the fibers were immediately filtered 
through a sintered glass funnel and washed with water. 

The silvering operation and subsequent chemical 
test of sample 2 was carried out by the Browning- 
-TAPPI method except for the sampling modification 
referred to above. 

All three determinations were carried out on the same 
day, which was the day following that on which the 
pulp was beaten. As a check, a further permeability 
determination on the unsilvered pulp (from the same 
beating) was carried out 2 days later. 

When the results of samples 3 and 4 in Table 1 (which 
were obtained by the same method from pulps in the 
same state) are compared, it should be borne in mind 


Table I 
Date of Determination of specific surface 
Sample test State of fibers Method Value, m2/g. 
1 April 28  Unsilvered Permeability 6.40 + 3.0% 
2 April 28 — Silvered Silvering 0.63 + 18% 
3 April 28 — Silvered Permeability 0.86 + 1.6% 
4  April30  Unsilvered . Permeability 5.42 + 13% 


Pulp beaten April 27 to 44° S.-R. 
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that the pulp for the two samples was silvered in sepa- 
rate operations. This probably accounts for some of the) 
difference between the two values, which difference, 
however, is not great. 

Again, when comparing the results of samples 1 and 4 
of Table IJ, it will be remembered that 2 days elapsed || 
between the two determinations. The comparatively | 
wide confidence limits of sample 4 are due to the fact) 
that only three experimental points were found to lie on} 
the linear section of the permeability plot. 

It will be seen that the specific surface value given by 
the chemical test is in each case rather lower than the 
values for unbeaten bleached sulphite pulps which have) 
been reported by other workers, e.g., 0.88 (3) and 1.34} 
(4), which themselves differ markedly. From the wide, 
spread of these values, it appears that the results may be. 
appreciably influenced by the conditions of the silvering 
test and that these have not yet been satisfactorily) 
standardized. In particular, it is possible that the} 
duration of the silvering operation is of greater impor-} 
tance than is generally appreciated. Accordingly, it is} 
thought desirable to give here the duration for the five} 
replicates which together made up the sample which 
was tested by the chemical method: these were 20, 20, 
15, 10, and 10 min., respectively, for sample 2 of Tables 
I, and 10 min. in each case for sample 2 of Table IL. 
As mentioned above, the time of silvering sample 3 of 
this latter table was 15 min. In all cases, the silverings 
operation was terminated when randomly selected fibers§ 
appeared quite opaque under the microscope. 

When silvered fibers were placed in the permeability; 
cell and water was run through, a certain cloudiness of| 
the emergent water indicated that some silvered fines 
were passing through the lower wire screen which sup- 
ports the pad. The specific surface of these fines will. 
be greater than that of the pad as a whole so that thee 
specific surface of the remaining fibers of the pad would: 
be measured as somewhat lower than the true value.: 
The effect was not thought to be large. 

When all these possible sources of error have beens 
considered, however, certain salient facts remain. It is! 
clear that the specific surface of moderately beatens 
fibers, as measured by the permeometer, is considerably 
reduced—by a factor of 6 to 8 in these cases—by silver ! 
ing as closely as possible by the recommended method.! 
Furthermore, the value of the specific surface of silvered 
fibers as determined by the two test methods is, ver 
roughly, the same. From these results, it is difficult to 
escape the conclusion that the recommended process Of) 
silvering, per se, reduces the external surface of beaten 
fibers almost to the value for unbeaten fibers. 

It must be emphasized that this conclusion refers to 
the method of silvering in bulk which was employed 
every effort was made on the occasion of the second part 
of this experiment to keep this as close as possible to the 
recommended procedure and it is thought that such de 
partures as were necessary do not preclude extending 
this conclusion to silvering by the recommended method 
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Economics of Handling Mill Supply Chemicals 


H. A. STOESS, JR. 


Methods and costs of handling mill supply chemicals are 
discussed from information received from representative 
mills. Costs are noted as well as operating advantages and 
disadvantages. Chemicals mostly used by the industry 
are individually discussed. Included is the method of 
receipt and handling with percentages of the various 
methods. Types of storage for the chemicals in use are 
ulso given. This is a report of a special subcommittee of 
che Materials Handling Committee. 


For a study such as this, questionnaires were 
nailed to various pulp and paper mills. While the 
esults of this questionnaire were most gratifying, the 
aumber returned was somewhat disappointing. Only 
6% of those sent out were returned. The greatest 
ercentage of returns came from the Canadian mills. 
| The mill supply chemicals studied in this survey are 
lum, loading (filler) and coating clays, pebble lime, hot 
‘me, limestone, dewatered lime mud, rosin size, salt 
ake, soda ash, sodium sulphite, starch, sulphur, and 
itanium dioxide. Methods of handling these chem- 
-als together with the rate of handling and number of 
xen required or used in their handling were received in 
e survey. Also, types of storages, operating condi- 
ons, and dust conditions were also received. 

In this report, each chemical will be treated sepa- 
utely since some materials require an entirely different 
ype of handling than others due to differences in 
nysical characteristics. As a basis for costs an aver- 
re wage rate of the yard gang, which is usually com- 
on labor, was assumed at $1.30 per hr. Adding 
ange benefits, such as social security, unemployment 
mpensation, insurance plans, etc., a figure of $1.50 
sr hr. was arrived at. The fork or unloading truck 
as estimated at $7.50 per day, including main- 
nance, gasoline, and oil if of the automotive type, and 
ectric current if of the electric type. For a general 
er-all average on mechanical and pneumatic con- 
yors, electric current was estimated at I¢ per kw. 
apreciation, original costs of equipment, and house- 
eping costs are not included in any of the figures. 
Also, not included in the cost figures is the dif- 
rence between bagged and bulk methods of receiving 
te chemicals. An average saving of having chemicals 
ipped in bulk form rather than bags involves a saving 
approximately $3.00 per ton. This is the differen- 
§1 on clay, and the other materials should be very 
fich in line with this figure. 

‘Of the questionnaires returned, a total usage of each 
Ppmical was tabulated and Fig. 1 shows these totals. 
‘so included in this graph is the number of mills re- 
iting use of the respective chemicals. 


ALUM 
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bags, bulk, and hquid. Bag alum is received either by 
truck or rail; bulk alum by rail, and liquid alum by ei- 
ther tank truck or rail. Mills having an annual con- 
sumption of from 10 to 3200 tons report receiving their 
alum in bags. <A majority have these bags palletized 
and find fork trucks advantageous in their unloading 
operation. Rates of unloading vary considerably but 
a good average when unloading bagged alum manually 
is approximately 1 ton per man-hour. When using pal- 
letized bags with fork trucks, the rate is increased to 
approximately 10 tons per man-hour. This is an average 
rate and this rate will vary depending upon the distance 
from the car to the storage area. While different num- 
bers of men were used an average cost would be about 
$1.50 per ton for manual labor and 20¢ per ton for the 
fork truck and palletized bags. 

Bulk alum is received via rail with mills having an 
annual consumption of 1000 to 2500 tons reporting. 
One mill reporting unloads the alum pneumatically at 
0.12 man-hour. per ton with a power requirement. of 
2 kw. per ton or a cost of 20¢ per ton. This same mill 
reclaims from storage mechanically through a total 
conveying distance of 50 ft., with a power requirement 
of 6 kw. per ton and at the rate of 0.25 ton per hr. 
This operation is done by the mill operator as a regular 
part of his responsibilities. 

Mills having an annual consumption of from 375 to 
9600 tons report receiving their alum in liquid form. 
Most mills report operating advantages and low operat- 
ing costs. Most liquid alum is received in tank truck, 
and in most cases the only man required during the un- 
loading operation is the truck driver. Also, the pump 
is mounted on the truck. This means that no company 
power is required and little attention from mill person- 
nel is required at any time. 

In the storage of liquid alum, a resistant material 
must be used, e.g., lead, to prevent the deterioration 
of the storage and handling equipment. Alum con- 
tamination, especially by iron, is to be avoided. In 
concentrated solutions, the temperature must be high 
enough (approximately 110°F.) to prevent crystalli- 
zation. The solution is approximately 48% _ solid. 
Most storage bins are wood with lead lining. Lead 
pumps are also used. The mills handling their alum 
in liquid form remark practically 100%, “‘a very simple 
and efficient operation.” 


CLAY 


Clay is received in the mill by either rail, boat, or 
truck. Of all the clay reportedly received, 95.5% is 
received by rail. The tabulation in Fig. 2 shows that 
the majority of the clay received by rail is received in 
bulk form. Breaking the tonnages down into car loads, 
it is found that bagged. clay amounts to 208 cars and 
bulk, 3340 cars. This is based on 50-ton cars. The 
liquid clay amounts to 360 cars based on 70-ton cars. 
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“One mill reported receiving their clay in bulk form 
by boat, and their particular problem is a special one, 
and the clay is unloaded by crane into dump trucks. 

In the unloading of bagged clay, there are two meth- 
ods of unloading the car. These are by lift truck 
and hand truck. For cost in this operation, the cost 
for unloading a car with the lift truck is 25¢ per ton, and 
with the hand truck, it is $1.20 per ton. These same 
trucks handle the clay to storage and in most cases the 
bags from storage are emptied directly into mixing 
equipment. : 

TIn the unloading of bulk clay, there are three methods 
in use today: manual, mechanical, and pneumatic. 
Manual means men with shovels, shovelling into me- 
chanical conveyors for delivery to the storage bins; 
mechanical is through the use of car scoops dumping 
into mechanical conveyors for delivery to storage bin, 
and pneumatic is’ the unloading by air to the storage 
bin or if more than one storage bin is used, through 
pneumatic means to the first bin and mechanical screw 
conveyors to the other bins. As might be expected, 
the cost per ton when unloading manually is extremely 
high. This amounts to $1.65 per ton. The me- 
chanical method of unloading costs 29¢ per ton and the 
pneumatic method costs 30¢ per ton. 

Regarding the types of storage used, it has been 
found that concrete is the most prevalent, followed by 
tile and steel bins. In the handling of storage to the 
mixing tanks, it is found that mechanical conveyors 
are used mostly, with pneumatic being favored by a 
few mills. From the information received, it was next 
to impossible to arrive at a cost per ton rate in handling 
the clay from storage to the mixing tanks. It is usually 
the responsibility of the mill operator to reclaim the 
clay from storage and deliver to the mixing equipment 
in the proper proportion. . 
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Only one mill reported receiving their clay in liquid | 
form, and this is pumped direct to storage as a slurry, 
and through a pipe line to a concrete and tile lined steel 
storage. From this storage, the clay in slurry form is 
pumped to the use points. | 

Various remarks were received regarding operating | 
advantages or disadvantages. Mills unloading me- | 
chanically report clumsy unloading, bad dust condi- | 
tions, and spillage. Pneumatic handling was reported | 
as trouble free and economical with moderate dust 
conditions. 


PEBBLE LIME 


Of 31 mills reporting, 30 of these mills received their 
lime by rail and one received their lime by truck, | 
Twenty-six reported receiving the lime in bulk and five 
in bags. A most surprising fact is that of the three 
methods of unloading, manual, mechanical, or pneu- 
matic, manual has the highest percentage of the three. 
Forty-six per cent report manual unloading, 367% me- 
chanical unloading, and 18% pneumatic unloading. 
The cost when unloading manually has been estimated 
at $1.20 per ton. When unloading mechanically | 
through payloaders and mechanical conveyors, the. 
estimated cost is 33¢ per ton. When unloading pneu- | 
matically, the cost is 34¢ per ton. : 

When unloading manually and mechanically, it has} 
been found that the majority of conveyors used for? 
handling the lime to storage are screw conveyors and | 
bucket elevators. Storage bins are mainly of two types, , 
steel and concrete. 

In the handling of lime from storage, the majority of 
the mills make excellent use of mechanical conveyors 
such as screw conveyors and bucket elevators. 

Regarding cost in the handling of the lime from stor- 
age, it is found that this operation is usually taken care 
of by regular mill personnel who have other duties te 
perform. Therefore, these costs are absorbed in general 
operating. 

In the unloading of lime manually and mechanically, 
most mills using these methods report bad dust condi- 
tions. Many operators must wear respirators while 
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unloading bulk pebble lime, with some mills employing 
exhaust fans to eliminate the dust condition. Pneu- 
matic unloaders report excellent dust control with the 
use of cloth bags to filter the discharge air. Also, that 
suction unloading from the box car keeps dust at a min- 
imum and reduces the chance of burned skin on the 
operator of the suction hose. 

It appears that there is much room for improvement 
in many mills in the handling of their pebble lime. 


HOT LIME 


The conveying of hot lime is an internal plant opera- 
tion. This operation includes the handling to the 
storage from the lime kiln and the handling of the lime 
from storage. 

The information received did not include sufficient 
information to prepare cost figures. For general in- 
formation, all mills make full use of mechanical con- 
eyors for these operations. In the handling of the 
ot lime to storage, we find that drag flight conveyors 
and bucket elevators are mostly used. Steel apron 
and screw conveyors are also used. 

For storage of the hot lime, all of the mills reporting 
stated that steel bins are used. 

For the handling of this lime from storage, again, 
mechanical conveyors are used exclusively. The feeder 
itself is of the mechanical type, and the conveyors in- 
lude screw, bucket elevator, and drag conveyor. 
Some mills report bad dust conditions and others re- 
dort that these conditions are not too serious. In 
yvercoming a bad dust condition, some mills have 
oused in all conveyors. 


LIMESTONE 


Of 19 mills reporting, most all of the mills report 
receiving their limestone in bulk, via rail, with isolated 
ases of barge and boat delivery. Three mills report 
vecelving via truck. 

Unloading of the limestone from rail cars is done both 
manually and mechanically. From the barge and boat, 
he unloading is done with cranes. In the unloading 
f rail cars mechanically, mostly payloaders and cranes 
ith clamshell buckets are used. 

As usual, manual unloading is very expensive. 
“he direct labor cost on this type of unloading averages 
.0O0 per ton. In unloading mechanically via pay- 
maders, long conveying or running distances were in- 
olved for the payloaders and the cost per ton is 71¢. 
“he unloading with cranes costs 19¢ per ton considering 
tirect labor only. 

)) Many mills use open storage for limestone and, 
there bins are used, steel is the choice. From the 
1 orage areas to the top of the acid towers, mechanical 
Ind manual means are used. Operating disadvantage 
ih the handling of limestone is the heavy labor involved. 


LIME MUD (DEWATERED) 


In the conveying of lime mud, it is reported that 
nis material is usually conveyed in a slurry form, using 
jumps and pipe lines. One mill reported pumping 
his lime mud having a moisture content of 54% and 
Jnother mill reports pumping through a sludge pump 
5 35% solids. 

4 In feeding this lime mud to the kiln screw conveyors 
ire used, 
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Information received was insufficient to prepare any 
cost figures. | 


ROSIN SIZE 


Rosin size is received at the mill via rail, in either 
liquid form in tank car, barrels, or pallet boards, and 
in drums. 

In the unloading of tank cars, this is done through 
pumps and pipe lines with the tank car itself being 
steam heated using steam from the mill. Usually 
only one man is required at the car for this operation, 
and, economically, this method is very successful. 

Rosin received in drums and bags is usually unloaded 
with fork trucks at an average cost of 30¢ to 40¢ per 
ton. 

The usage of rosin size in comparison to other ma- 
terials is rather small, and it appears that mills having 
an annual consumption of 1000 tons or more find it 
economical to purchase their rosin size in liquid form. 
Most of the mills using up to 400 tons purchase their 
rosin size either in drums or bags, 


SALT CAKE 


Salt cake is received in the mill mostly by rail. Of 
23 mills reporting, only one receives their salt cake by 
boat. The tabulation in Fig. 3 is based on the receipt 
of the salt cake by rail only, with all of this salt cake 
being received in bulk. 

In the unloading of the salt cake, three methods 
are used: manual, mechanical, and pneumatic. Out 
of a total of 208,032 tons per year, 36,712 tons are un- 
loaded manually, 110,970 tons mechanically through 
car scoops, and 60,350 tons pneumatically. From the 
information received, the cost when unloading manu- 
ally is $1.20 per ton; mechanically, 32¢ per ton; and 
pneumatically, 30¢ per ton. 
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After the unloading of the salt cake from the car, 
either manually or mechanically, screw conveyors, 
bulk flow conveyors, and bucket elevators are used. 
When pneumatic conveyors are used for unloading, 
the pneumatic conveyor delivers the material directly 
to storage. 

The types of storage used for salt cake are concrete, 
steel, wood, and tile and brick combination. Of these 
types, steel is the most used, and, in most all of the 
new mills being constructed today, vertical steel storage 
bins are used. 

In the handling of salt cake from storage, mechanical 
conveyors have been reported as predominant. These 
consisted of screw conveyors, bucket elevators, and 
belt conveyors. Three mills reported using payloaders 
in the handling of their salt cake from storage, and three 
mills reported using pneumatic conveyors. In feeding 
salt cake from storage bins, 11 mills reported using 
mechanical feeders and six mills reported using vibrating 
feeders. 

In the unloading of salt cake either manually or 
mechanically, many mills report dusty conditions. 
One mill handling their salt cake pneumatically reports 
a low cost per ton, with no dust or waste. One mill 
using open storage reports that the salt cake hardens 
and another mill reports that the salt cake attacks the 
cement or concrete construction in the vicinity of the 
salt cake. 


SODA ASH 


Soda ash is received in the mill by either rail or 
truck. It is received both in bulk and in bags. Of the 
bagged material reported, approximately 50% is pal- 
letized and the other 50% is not palletized. 

Of the mills receiving their soda ash in bagged form, 
the maximum annual consumption is 1600 tons. Those 
receiving their soda ash in bulk vary from 700 ton an- 
nual consumption to 16,750. 

For costs in unloading bagged materials, it is again 
found that the cost when unloading with hand trucks 
is expensive. This amounts to $1.30 per ton and when 
using fork trucks with palletized bags, the cost per ton 
ranges in the neighborhood of 40¢ per ton. 

In the unloading of soda ash pneumatically, six mills 
reported an annual consumption of 46,000 tons and it is 
found that the average horsepower per ton required is 
6, and the cost per ton is 32¢. One mill reported re- 
ceiving their soda ash amounting to 12,000 tons an- 
nually by trucks, and unloading pneumatically. These 
trucks were specially built with special outlets for at- 
tachment to the pneumatic conveying system. 

One mill having an annual consumption of 4800 tons 
received their soda ash by rail in hopper bottom cars. 
These cars were discharged to a mechanical conveying 
system with this conveying system handling the ash 
at the rate of 10 tons per hr., and the cost per ton in 
unloading is 17¢. 

In storing bagged soda ash, this is usually placed 
directly on the floor and in storing bulk soda ash, con- 
crete and steel bins are used. 

In the handling of the soda ash from storage to the 
mixing equipment, bagged soda ash is usually handled 
manually and of the bulk handlers, 50% use mechani- 
cal means and the other 50% use their pneumatic con- 
veyors in conjunction with their unloading equipment. 
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Mills handling their soda ash in bags report no operat- 
ing advantages or disadvantages while mills using 
pneumatic conveyors report labor savings. Only one 
mill reported bad dust conditions using bagged soda 
ash and mills using pneumatic systems report only 
slight dust conditions. 


SODIUM SULPHITE 


Five mills reported on this material and three of the 
mills reporting use only minute amounts. Two mills 
reporting a total annual consumption of 10,000 tons 
reported receiving their sodium sulphite in bulk and | 
unloading pneumatically. | 

The cost per ton from the information received is 
40¢ and the sulphite is delivered to either concrete or 
steel storage bins. The handling from storage is done | 
mechanically and no report was made on operating ad- | 
vantages or disadvantages or dust conditions. 


STARCH 


All mills reporting using starch, receive this material | 
via rail and truck in bagged lots. Usage rates of the 
mills reporting varied from 13 tons per year to 6300 
tons per year. 

Most mills manually unload the bagged starch to 
pallets and then the palletized starch is taken by forked 
truck to the storage. The distance between the car or | 
truck and the storage area varied and some mills re- 
port this distance to be quite considerable. Averaging 
all of the mills reporting, the cost per ton in unloading — 
their starch is $1.50. This is much higher than other 
chemicals received by the mills which would indicate 
farther traveling distances of the forked trucks. 

From the remarks received from the mills regarding - 
operating advantages or disadvantages, each individua! 
mill has its specific problems. Some mills report that 4 . 
palletized unit load lends itself well to their operatior — 
for easy, quick handling at low cost. Other mills re- 
port expensive bag storage with their operation being 
slow, expensive, and laborious. Others report that | 
they have reduced their bag damage to a minimum and | 
that they have easy inventory. Also, others report } 
that the distances to and from storage are long. Dust + 
conditions are reported as being at the worst, moderate, | 
and most mills report very slight dust conditions. 


SULPHUR 


Of 22 mills reporting, 15 receive their sulphur by } 
rail and seven by boat, all in bulk. Mills receiving % 
via rail recetve by both box cars and gondola cars. | 
The mills receiving via box cars use payloaders, and| 
those receiving in gondola cars or open top cars use 
locomotive or other types of cranes. Two mills re- 
ported handling the sulphur manually with either wheel 
scoops or wheelbarrows. 

When unloading manually with wheelbarrows, the 
unloading rate is approximately 11/. tons per man-hour. 
and when unloading by payloader the average rate of| 
themillsreportingis approximately 4 tons per man-hour. ) 
When unloading by crane, the average unloading rate is} 
40 to 45 tons per hr. Lack of operating costs on certain 
equipment has prevented the comparison in costs of the} 
different methods of unloading. 


Most mills report an operating advantage being the! 
proximity of the point of delivery to the storage area. 
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Many mills reporting use of scoop trucks or payloaders 
report labor savings together with a minimum amount 
of dust. However, some mills report water muffler 
exhausts and sparkproofing on the engines, and bronze 
blades on the scoop. 

In the handling from storage, this has been predom- 
nantly reported as manual. 


TITANIUM DIOXIDE 


All of the titanium dioxide received by the mills is 
eceived via rail in bags. Unloading is done by fork 
srucks and annual consumption of the mills reporting is 
such that bagged material is the most ideal, since it is 
isually delivered to the beater room as it is required. 


Many other isolated supply chemicals were reported 
Jut 1n no case was enough information received to form 
iny conclusions. 

In the study of material handling problems, many 


review is made of methods available for determination 

molecular weight distribution in cellulose from the 
tandpoint of selecting a suitable method for routine 
etermination. 


THE last few years have seen extensive work by 
llulose chemists on the determination of average mo- 
cular weight or degree of polymerization (p.p.), the 
morphous-crystalline ratio (accessible/nonaccessible 
atio) and the molecular weight distribution of cellu- 
ose. In the rayon and plastic industries, particularly 
1e former, the importance of all three measurements 
yr technological work is well recognized (47, 48, 26) 
d the American Chemical Society has worked on 
candard methods for the determination of average D.P. 
od chain-length distribution. In the paper and pulp 
leld Schur and Lewis (47) have reviewed methods of 
etermining average D.P. of a pulp and pointed out its 
ractical importance in the manufacture of particular 
rpes of pulps for specific papers. They state that, 
iFor the most uniform behavior of the pulp in the paper 
Mill and for the most uniform quality of paper, the 
bntrol of the degree of polymerization in the manufac- 
hre of most papers of high quality is of extreme im- 
} rtance.” The immediate practical utility of a 
nowledge of the chain-length distribution of a pulp 
. a papermaker is less certain. Since to date its de- 
(rmination has been laborious and time consuming, 
j} is perhaps uncertain as to whether enough determi- 
ations have been made in differing enough circum- 
fances and on a sufficient number of pulps to allow 
hy general conclusions to be made. None the less, 
‘guing from analogy with the rayon or textile indus- 
ties, where Davis (/4), Scherer and co-workers (52, 53) 
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factors should be taken into account. Rates of usage 
and receipt may have a direct bearing on the method 
to use. Whether or not it is advantageous to receive 
chemicals in either bagged or bulk form should be given 
serious consideration. Methods of usage of the chem- 
icals within each mill will determine type of storage 
and method of handling. Also, any projected improve- 
ment should also improve labor relations. 

With steadily rising costs, material handling equip- 
ment should be such that the materials are handled 
with a minimum of labor and effort, and if improvements 
are pending, that the material handling cost be con- 
siderably lower. 


Recervep Aug. 24, 1953. Presented at the Eighth Engineering Conference 
of the Technical Association of the Pulp and Paper Industry, Montreal, 
Que., Oct. 26-29, 1953. 
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of the Materials Handling Committee. 


Methods for the Determination of Cellulose Chain-Length 
Distribution 
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among others (1/7, 42, 58, 66) have determined molecu- 
lar weight distribution and pointed out its relation- 
ship to such properties as fatigue resistance and tenac- 
ity, it seems highly probable that chain-length distri- 
bution will be found of importance in pulping and paper- 
making technology. Indeed, Schur and Lewis, after 
reviewing some experimental results by J6rgensen, 
conclude ‘‘It would seem as though the way is open to 
extend our knowledge of the importance of molecular 
weight distribution on pulp properties through the use 
of the techniques described by Jérgensen.”’ 

Such considerations have led the Chemical Methods 
Committee of TAPPI to work actively during the last 
few years upon the cuprammonium and cupriethyl- 
enediamine methods for the determination of the av- 
erage molecular weight of cellulose and to take up con- 
sideration of methods for the determination of accessi- 
bility and chain-length distribution. In the case of 
average molecular weight determination in cupram- 
monium or cupriethylenediamine solution, the situation 
is now becoming clarified by the work of a number of 
people, culminating in the recently suggested methods of 
Martin (47) in this country and Wilson (65) in Sweden. 
It appears that after considerable work has been done, 
some of which has been lost due to the use of faulty 
techniques (in particular, the nonrecognition of the 
importance of rate of shear or velocity gradient in the 
measurement of the viscosity of non-Newtonian fluid 
(10, 66), a satisfactory method is about to be adopted 
long after the importance of measurement in relation 
to the strength properties of paper pulp has been recog- 
nized. It is the hope of the Chemical Methods Com- 
mittee that an adequate method for the determination of 


‘molecular weight distribution can be developed without 


such a time lag. 
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The determination of chain-length distribution of 
cellulose, or indeed of any high polymer (17), unless 
carried out from ultracentrifuge data, consists essen- 
tially of two steps: (1) The separation of the original 
cellulose sample into a series of fractions of graded and 
as nearly uniform as possible molecular weight, and 
(2) the determination of the average molecular weight 
of each fraction. 


THE FRACTIONATION OF CELLULOSE 


The only practical method of splitting the cellulose 
sample into portions of approximately similar molecular 
weight is to dissolve it or a derivative, which must be 
prepared from the cellulose without degradation, in a 
suitable inert solvent. Successive fractions are then 
precipitated by the use of a nonsolvent, added in stages, 
or by stepwise changes of temperature, fractional ex- 
traction of the cellulose by liquids of increasing solvent 
power has been found unsatisfactory (29), due to diffi- 
culty in reaching a true equilibrium by this method. 

Early attempts at fractionation were made using 
cellulose itself dissolved in cupriethylenediamine or some 
other solvent. Such early work, reviewed up to 1945 
by Cragg and Hammerschlag (/3), suffered from the fact 
that all cellulose solvents produced some degradation, 
either of themselves or by atmospheric oxidation. 
However, it has been shown (14, 59) that cellulose can 
be nitrated without serious degradation, and the result- 
ing trinitrate, rather than the original cellulose, can 
be dissolved in a suitable solvent and fractionated. 
The nitration technique has the further advantage that 
cellulose treated with urea-formaldehyde or melamine- 
formaldehyde resins, while difficultly soluble or insoluble 
in cuprammonium, may readily have its fluidity as 
cellulose nitrate in acetone determined (6). 

Nitration conditions have been investigated by 
Nicolas (45), who measured the viscosities in butylace- 
tate of cellulose nitrates prepared from a series of nitrat- 
ing mixtures. A mixture consisting of 48% nitric acid, 
2% phosphorous pentoxide, and 50% phosphoric acid 
was found to give the highest viscosity with presum- 
ably least degradation. The nitration technique has 
also been investigated by others, including Alexander 
and Mitchell (7) and Shockley at The Institute of 
Paper Chemistry (28). Shockley standardized on 52.3% 
nitric acid, 9.7% phosphorous pentoxide, and 39% 
phosphoric acid. Nitration is carried out at 25°C., 
a large excess of acid (50 ml. for 0.5 gram material) 
‘being used. Exposures of up to 5 hr. result in no 
degradation (28). 

The nitrate produced must be filtered from the ex- 
cess nitrating acid, carefully avoiding drawing air 
through it while acid is still present, in order to avoid 
degradation. It is then thoroughly washed with a large 
volume of ice water and is ready for stabilization. Here 
again degradation must be avoided; boiling with dis- 
tilled water for 3 hr. (15), and stirring vigorously for 
15 min. with 2% sodium carbonate (28) are two of 
numerous methods used. After stabilization, the ni- 
trate must again be washed thoroughly, first with water, 
then with alcohol, and after drying at 40°C. is ready for 
fractionation. 

A satisfactory nitrate, when analyzed by the nitrom- 
eter method (20), shows 13.2 to 13.9% nitrogen and 
the phosphorous content is not greater than 0.02 to 
0.04%, corresponding to about 1 to 2 phosphate groups 
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per 800 glucose residues (15). Such a nitrate, either} 
kept wet under ethyl alcohol, or in solution in acetone, 
has been demonstrated by Davis (15) to be remark- 
ably stable, unlike the nitrates prepared by Herrent and 
Govaerts (22), who stated that degradation occurred) 
rapidly on standing. Some doubt perhaps still exists 
as to whether or not a properly prepared nitrate shows 
a decrease in viscosity upon standing in acetone (onj 
other organic solvents). Campbell and Johnson (7) 
have even suggested that the first rapid viscosity de- 
crease can be attributed to breakage of hydrogen bonds 
between adjacent polymer molecules, the further slow; 
decline in viscosity being due to cleavage of glycosidics 
linkages in the chain. However, the results of Davis 
already referred to, and of de Wind and Hermans (19) 
seem to make such speculations unnecessary. | 

For fractionation the cellulose nitrate is dissolved asi 
a 1.5 to 2% solution and fractionally precipitated. 
Perhaps the most usual procedure, (see, e.g., (15, 58,} 
58, 66)), is to precipitate from a dilute acetone solution 
by addition of a hydrocarbon (ligroin or hexane), usingg 
the technique of increasing the temperature to redis+ 
solve all the precipitate, followed by cooling slowly toi 
the original temperature while stirring. The fractions\ 
are thus precipitated as viscous liquids and should be in} 
complete equilibrium with the solution. The firs 
fractions precipitated are again dissolved in acetone and 
hexane and fractionally precipitated until 20 to 40 
fractions are obtained. The range of molecular weights 
within each fraction should not extend beyond the 
average molecular weight of the two adjacent fractions.} 
Water has also been used as the nonsolvent or precipi~ 
tant (28, 44), followed by centrifuging of the precipi~ 
tates to separate them and after a number of fractions 
have been obtained, evaporation of the mixture to 
obtain several more fractions. The fractions obtained 
with either procedure must be weighed. 

Scherer and Lou (51) have investigated the effect ef 
degree of nitration, from 10.97 to 13.55% nitrogeas 
content, on the fractionation of the nitrate, concludi 
that fractionation is possible at any nitrogen content ifl 
solvent composition is adjusted. 

Because of the long and tedious work involved in the: 
fractional precipitation, efforts have been made to 
shorten it. Oth (46) adapted the turbidimetric methodi 
used earlier on cellulose acetate butyrates (43), findings 
that the fractional precipitation of the nitrate fromi 
acetone by methanol containing 10% water can bel 
followed quantitatively by turbidimetric measure 
ments alone. Brooks and Badger (4, 5) have suggestedli 
interesting possibilities for shortening the fractionation 
procedure. The more promising is elution chromatog- 
raphy making use of the different adsorptive capacities 
of starch for cellulose nitrates of different molecular 
weights. 
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THE DETERMINATION OF MOLECULAR WEIGHT 


Determination of the molecular weight of the celluloses 
nitrate fractions conceivably could be carried out by! 
any one of a number of methods, osmotic pressure,} 
ultracentrifugal techniques, sedimentation equilibri mn 
or velocity, light scattering, viscosity, etc., the theoreti-) 
cal basis of which, together with determinations made 


Of the methods available, only two, osmotic’ pressure 
and viscosity determination in a suitable solvent, are 
sufficiently rapid and easy to conduct, to have been used 
extensively for cellulose nitrate or other cellulose 
lerivatives (15, 31, 22, 28, 27, 28, 30, 86, 44, 45, 50, 58, 
54, 66, 67). The osmotic pressure method is probably 
the most reliable method for the determination of 
molecular weight (number average), the experimental 
techniques employed having been improved steadily 
during recent years (2, 31, 34, 61). None the less, it 
remains a more cumbersome experimental method 
and more limited in its range, (p.p. 150 to 1500) 
shan the measurement of intrinsic viscosity, for which 
t has been used most frequently as the primary cali- 
oration standard (15, 30, 50, 56). Fortunately, the 
measurement of intrinsic velocity, [n], is relatively 
straightforward and the relation: 


[n] = KMe (1) 


where K and a are constants for any particular system 
@ assuming values between 0.60 and 1.00), is generally 
uecepted. For cellulose and its derivatives a is ap- 
yarently very close to unity, although Munster (44) 
nas found that a = 1 only for p.p.s below 600, decreas- 
ng as D.P. increases above 600. While other experi- 
nental evidence is lacking (30, 56, 63), some theoretical 
upport is given by Kuhn and Kuhn (37) who deduce 
hat at low molecular weights the viscosity is propor- 
ional to the square of the chain length, at intermediate 
».P. to the chain length itself (Staudinger equation 
alid), and at high p.p. to the square root of the chain 
ength. Mark (40) has also looked into the theoretical 
ackground of the Staudinger equation, concluding 
jhat above a p.e. of about 1000 complications arise 
rom the movement of the solvent through, as well as 
round, the solute molecules. It appears to be an open 
uestion as to the limits of p.p. within which the value 
ff a can be taken as unity and a single value of K can be 
sed in the Staudinger equation. The intrinsic viscos- 
sy can be obtained by measuring the specific viscosity, 
sp Where 


ae BELL (2) 
0 


Nesp 


nd m is the viscosity of the solvent, 7 that of the solu- 
on, at a number of concentrations with subsequent 
trapolation to zero concentration 


In] = Lt m/e (3) 
c—0 


atrinsic viscosities can also be determined by the use of 
fuggin’s equation (32, 55): 


[n] = (nep/c)/(1 + Ki np) (4) 


there K, is a constant characteristic of a given solute- 
)lvent system, or by the Martin equation (4/) 


log nsp/¢ = log [n] + Ke [nle (5) 


there K, also is a constant specific for the solute- 
»lvent system. 

] Huggins (33) and others have pointed out that in 
Jsing osmotic measurements to calibrate the viscosity 
j.ethod, i.e., to determine K and a, the osmotic pressure 
fust be obtained by extrapolation to infinite dilution 
thd that a number-average molecular weight method 
}smotic pressure) is being used to calibrate a weight- 
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average method. This is permissible only if the dis- 
tribution of chain lengths is substantially the same in 
the samples used for calibration and in all the unknown 
samples whose average molecular weight is desired. 
This means that, in the examination of any given series 
of cellulose fractions for polymolecularity by the viscos- 
ity method, the samples must be homogeneous as far 
as chain length is concerned, or values of the Staudinger 
constant must be determined on a limited number of 
the fractions. ; 

Recently (30) it has been suggested that’ the constants 
in the Staudinger equation may vary with the nature 
and pretreatment of the cellulose before its conversion 
into the derivative and also with the degree of the 
substitution of the latter. The actual value of the 
Staudinger constant, AK, for nitrocellulose solutions 
appears to be in some doubt (Table I). Perhaps the 
main cause of variation is failure to make proper 
allowance for the nitrogen content of the sample used. 
Wannow (62) found K to vary from 9.7 X i073 for 
a commercial rayon nitrated to a 10.7% nitrogen con- 
tent to 17.7 * 10°° for the same rayon nitrated to 
13.79% nitrogen. While his results have been criti- 
cized on the grounds that he used unfractionated mate- 
rial, thus in effect comparing number-average and 
weight-average measures of p.p., Lindsley and Frank 
(39) have confirmed the effect experimentally. They 
found that the intrinsic viscosity at 12% nitrogen is 
only about 50% that of the trinitrate prepared from 
the same cellulose sample. The effect is much too 
large to be ignored but can be corrected for as long as 
the nitrocellulose contains more than 11.5% nitrogen 
(39). It has also been suggested (3, 30, 44) that the 
constants in the Staudinger equation vary with the 
nature and pretreatment of the cellulose before its con- 
version into the nitrate or other derivative. 

This uncertainty in the value of the constants of 
equation (1), while a serious drawback when absolute 
values of molecular weight or p.p. are desired, need not 
interfere too seriously in comparative work. In fact it 
may be best to adhere to values of intrinsic viscosity 
until more reliable data on the constants are available. 

In the case of cellulose acetates, Cox and Battista 
(12) recently have overcome some of the uncertainties 
in the value of K, as affected by degree of substitution, 
by simultaneous solution and deacetylation in cupram- 
monium hydroxide. Whether or not such a_ pro- 


Table I. Values of Constant in the Staudinger Equation 
Uncorrected for nitrogen content 
K X 103, Refer- 


Type of cellulose Treatment dl./gram ence 
Cotton Hydrolysis with 8.4 56 
0.5 M KHSO, © 
Cotton Oxidation 10.2 56 
Cotton Bleached 10.2 64 
Cotton Hydrolysis with 


0.5 M KHSO, 9.6 30 
Spruce pulp (Mitscherlich) Hydrolysis with 
‘ ae 0.5 M KHSO, 1G 30 
Aspen pulp (semichemical) Hydrolysis with 
ae 0.5 M KHSO, 11.6 30 


Pulps and cotton 8.7 57 
Cotton Hydrolysis 10.6 85 
Sulphate wood pulp P47 35 
Sulphite wood pulp 10.6 35 
Smokeless powder 9.4 3 
Miscellaneous Miscellaneous 10.5 46 
Literature survey Al? 89 
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cedure could be used for other cellulose derivatives is 
uncertain, 

The measurement of relative viscosity is usually done 
with concentrations of 0.1 to 1 gram of nitrate per 100 
grams of solution. Four or five concentrations are 
measured to permit the calculation of intrinsic viscos- 
ity. The Ostwald, Ubbelohde, or the pipete-filling 
viscometer of Cannon and Fenske (8) are suitable, the 
last fitted with a small, detachable, sintered-glass filter 
(24) appears to be particularly useful. For details of 
the techniques used, articles such as those of de Wind 
and Hermans (1/8), Davis and Elliott (16), Heuser and 
Jorgensen (28), etc., may be consulted. Appropriate 
kinetic energy corrections must be made. Unfortu- 
nately no means has been found for correcting for 
anomalous flow effects or non-Newtonian behavior of 
high polymer solutions. It would seem desirable for 
the most accurate work that the intrinsic viscosity be 
determined at a series of velocity gradients, and, if 
found to be dependent to a marked degree upon this 
factor, that determinations should be made at a chosen 
velocity gradient. Certainly this effect, dependence of 
viscosity and hence intrinsic viscosity upon rate of 
shear, must be borne in mind, although it is believed 
that. a standardized method in which the effects of 
velocity gradient are minimized can be devised by some 
technique such as that suggested by Martin (4/) for 
aqueous cellulose solutions. de Wind and Hermans 
(19) have measured the viscosity of 0.05 to 0.8% nitro- 
cellulose in acetone solutions over a wide range of 
velocity gradients and conclude that non-Newtonian 
flow is absent at infinite dilution, suggesting that by 
extrapolation to infinite dilution this confusing factor 
can be avoided. Lindsley (38) has also investigated 
the effect of rate of shear upon viscosity and concludes 
it to be important only for high p.P. nitrocelluloses. 
Even with these, extrapolation over the concentration 
range where reduced viscosity (nsp/c) is linear with 
concentration makes any correction or special method of 
determination unimportant. 


The selection of the solvent for viscosity determina- 
tion must also be considered. Acetone has been most 
commonly employed, although ethyl acetate (1), butyl 
acetate (45) and a mixture of 77.5% n-butyl lactate and 
22.5% diacetone alcohol by weight (16) have also found 
use. The low volatility of the last solvent together 
with its high viscosity allows very precise determina- 
tions of specific viscosity at low concentrations, without 
the need of a viscometer of small capillary radius. The 
same intrinsic viscosity was obtained as in acetone and 
the standard error of the measurements was halved. 


CONCLUSIONS 


Consideration of the points raised indicates that any 
standard method for chain-length distribution will have 
to be highly specific in its directions to the technician. 
Decisions will have to be made as to: 


Degree of substitution. 

Method of preparation, isolation, and stabilization of the 
nitrate. 

Composition of fractionation solvent and precipitant. 
Method of fractionation, i.e., temperature, agitation, etc., 
and separation of fractions. 

Solvent for intrinsic viscosity determination. 

Velocity gradient at which viscosity determination is mad 
or provision for making this variable negligible. ; 
Expression of results by selection of suitable values for 
the Staudinger equation constants. 
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The American Chemical Society (Cellulose Division) 
has suggested a tentative procedure which covers most 
of the above points. It is hoped over the next year to 
check this as a first step by the Chemical Methods 
Committee, keeping in mind the salient facts mentioned 
in this review. 
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ubject matter includes factors that tend to bring about a 
aigher degree of fire safety in pulp and paper mills with an 
im toward building up defenses to attain the status of a 
ire-safe plant. Topics of discussion include building 
onstruction, sprinkler protection, special hazard protec- 
ion, paper mill occupancy protection, and particularly 
langer points in production processes from a fire and ex- 
»losion standpoint, protection of pulpwood yards, poten- 
ial electrical fire hazards and safeguards, importance and 
xtent of employee fire brigade organization and typical 
tres together with a word on the elimination of fire causes 
nd salvage possibilities. Summation and conclusion 
bint out the importance of full cooperation of manage- 
nent, supervision, and labor personnel in developing and 
‘naintaining a fire safety attitude at a high level. 


THE organization of a fire prevention and fire 
brotection program for pulp and paper mills may be 
)ptly defined as the arrangement into an effective and 
ficient working whole of all the elements which are 
jssential for the prevention of fire and the protection 
jgainst fire. Because of the constant danger of loss by 
ire and other associated perils, a realistic approach 
Aust be made to provide and maintain fire-safe con- 
ditions at all times. While a 100% ‘‘fire-immune’’ 
lant is an unattainable status, it is quite possible to 
ihieve a relatively high degree of fire safety in most 
ay plant if favorable conditions are present. This 
fegree of fire safety is generally in almost direct pro- 
jortion to the quality of the construction of the mill, 
fie application of fire protection equipment, personnel 
te safety organization and training, and other equally 
Japortant factors and components which are sub- 
quently touched on in the following discussion. 


# Paper and pulp mills have been, in many cases over 
.e years, dependent upon their own resources to a great 
itent for establishing their defenses against fire be- 
use of their geographic locations near rivers and woods 
intside of town. In the larger mills, this condition had 
tought about a need for self-sufficiency in developing 
A all-around fire protection program, including an 
llaployee fire brigade organization because of their 
Aysical size and isolated location. Due to the com- 
jratively low cost and easy availability of timber, 
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Fire Protection in Pulp and Paper Mills 


R. C. MAX 


many of the original paper mills were largely con-~ 
structed of wood, and there are still many large mill 
properties that have some of their older buildings of 
all wood contruction. In the realization that less 
vulnerable kind of contruction was necessary to retard 
the ravages of fire, steady improvements were made 
during the evolution of industrial construction which 
brought into being masonry mill-type buildings, and 
finally noncombustible and_ fire-resistive structures. 
Likewise, the importance of adequate automatic 
sprinkler protection was acknowledged and as fire- 
safety standards and good practice recommendations 
based on various kinds of experience were developed, 
the more progressive and safety conscious mills 
promptly took advantage of these advances to make 
their plants better and safer places to work in. 


BUILDING CONSTRUCTION 


Brief mention was just made of the evolutionary proc- 
esses in paper and pulp mill construction with a 
foreword on the full concept of the principles of fire 
safety. A pre-eminent factor in a fire-safe plant is its 
type of construction since this is the starting point in 
developing any mill fire protection program. Numer- 
ous factors must be considered when comparing vari- 
ous buildings on the basis of their safety from loss by fire. 
When an attempt is made to evaluate a building for a 
particular kind of mill occupancy, investigations should 
be made as to type of construction, height, size of 
areas subject to fire, exposure and fire protection, as 
well as appearance, cost, and ability to resist all ele- 
ments, including fire. With these factors considered, 
a decision can be made to build one of five general types 
of buildings: fire-resistive, noncombustible, heavy 
timber (mill and semi-mill), ordinary masonry joist, and 
wood frame. ‘The first three types are most desirable 
in the construction of paper mill buildings and, on the 
other end of the scale, wood frame structures should be * 
avoided wherever possible. A popular type of present- 
day multistory building in the paper industry is one 
having fire-resistive and/or substantial noncombustible 
construction throughout except for a heavy wood plank 
roof which is believed to have a longer life and can be 
better maintained where moist and corrosive atmos- 
pheric conditions prevail, 
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Where building stability in the face of intense internal 
fire exposure is an important factor in a building, a 
structure of high fire resistance should be considered, 
such as reinforced concrete or protected steel construc- 
tion. In this connection, it is interesting to note that 
an unprotected steel column with a cross-sectional area 
of 8 sq. in. has an estimated useful fire-resistance period 
of only 10 min., however, if this column is protected 
with 1 in. of coarse aggregate concrete, the fire resistance 
can be increased to 1 hr. Mill and semi-mill type 
buildings having heavy wood beam and post supporting 
members are highly resistant to collapse under severe 
fire exposure, even with deep charring. 

Good fire resistive and incombustible construction has 
meant increased mill fire safety and along with good 
construction the building should be properly sub- 
divided into fire areas by fire walls and yard spaces, 
hazardous processes segregated, and openings between 
floors should be protected to prevent the rapid spread 
of fire from one story to another. Important manu- 
facturing occupancies should be segregated from stor- 
age areas and it is considered safe practice in large paper 
mills having several fourdrinier-type paper machines 
to segregate the machines with fire barrier walls to avoid 
the possibility of having several or all machines ex- 
posed to a devastating fire in a single unbroken fire 
area. 


In addition to segregation of mill areas by fire walls 
and concrete floors, other features are incorporated in- 
to the design of a building to restrict the spread of fire, 
such as ceiling draft curtains where single unbroken 
areas are abnormally large, adequate enclosures or 
curtains around stairs, elevators, conveyor openings, 
etc., to prevent or retard the vertical travel of fire and 
heat, water curtains and hooded sprinkler protection 
and exposure protection against nearby neighboring 
property, such as blank walls, wired glass in metal sash 
windows, fire shutters, and open sprinklers. 

Structural deficiencies usually present in older mill 
buildings, principally in wood structures, which are 
detrimental to good fire protection are concealed low 
spaces, ceiling and attic spaces, and hollow walls and 
boxed cornices where combustible materials are used. 
The application of noncombustible fire stops, bulkheads, 
and insulation has a deterrent effect on fire involving 
combustible concealed spaces. Some few older minor 
buildings and sheds have wood shingles which are 
susceptible to flying brands and sparks and once 
ignited, burn stubbornly and rapidly. Many older 
mill buildings with wood roofs have inadequate an- 
chorage and wide overhanging eaves making them 
vulnerable to extensive windstorm damage. 

The vital importance of maintaining constant 
vigilance in preventing fires during building construc- 
tion periods cannot be too lightly stressed. During 
such times the permanent protection equipment is not 
in, service and, therefore, reasonable care should be 
“exercised in keeping combustibles to a minimum, 
absolute cleanliness should be practiced, flameproofed 
tarpaulins used, and safeguards taken to prevent fires 
from salamanders and cutting and welding sparks. If 
new building is to be sprinklered, this equipment should 
be installed and placed in service as promptly as con- 
ditions permit and before the building area becomes 
occupied and important values accumulate. 
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FIRE PROTECTION EQUIPMENT APPLICATIONS 


Pulp and paper mill properties without sprinkler 
protection are few and far between, although incom- 
plete protection is prevalent in many mills. Automatic 
sprinkers are considered as the main line of fire defense 
and it should be said that when the first automatic 
sprinklers made their appearance in American industry 
in 1875, some of the original installers soon thereafter, 
along with with textile mills, were pulp and paper mills. 

The value of sprinkler equipment was recognized as 
a very definite benefit in the protection of these early 
mills. The feasibility of installing these first sprinkler | 
systems was enhanced by the fact that a ready supply | 
of water was virtually always available at paper mills. | 
As improvements were made in sprinkler system devices 
and installations became more complete throughout | 
a mill property, it became a matter of fact that large 
fires were seldom noted in protected mills and that nine 
out of ten average fires were snuffed out or checked by 
sprinkler action. On the other hand, unsprinklered 
mills remained vulnerable to destructive fires where the 
possibilities of damage were unlimited. Over the years 
sprinklers have prevented countless fires in American 
industry (92% of recorded fires in sprinklered areas have 
been extinguished or checked with 25 sprinklers or less) 
and many times they’ve meant the difference between 
a few minutes’ interruption and a costly shutdown. 

The real effectiveness of automatic sprinklers hes in 
the fact that they always stand on “guard,” ready to go 
into action whenever fire starts and they strike at the 
seat of the fire undeterred by heat or smoke. Sprink!ers 
are likened to firemen stationed at approximately every 
100 sq. ft. of mill area, always poised to detect the out- 
break of fire and then go to work to extinguish the blaze 
and also send out an alarm for assistance. 

It is important in the installation of sprinkler equip- 
ment that sprinklers be installed in every area of the 
mill having either combustible materials in its con- 
struction or a combustible occupancy. This means 
that sprinklers should also go into concealed spaces, 
closets, enclosures, etc., wherever there is anything that 
can burn. Combustible areas lacking sprinkler pro- 
tection place sprinklers in adjacent protected areas at a 
decided disadvantage in that sprinklers away from the — 
fire can become fused and add to the water loss and even 
deplete or weaken the water supplies if an excessive 
number of heads open. 

A good sprinklered mill is one that is equipped with a 
complete and well-maintained sprinkler system covering 
throughout all combustible areas with modern or 
modernized equipment, devices, and pipe sizes meeting 
with present-day standards. Good sprinkler systems 
should have strong and reliable water supplies behind 
them, suchasconnections froma good public watersystem, 
fire pumps with ample suction supply, and adequately - 
sized and properly elevated gravity tanks. Depending 
upon the size of the mill and the extent of the sprinkler 
protection pattern, combinations of various water 
supply sources are used to strengthen the water pressure 
and volume and increase the reliability. 1n paper mills 
adjacent to rivers, head races and flumes generally mak 
satisfactory suction supply for fire pumps and are used 
extensively throughout the country. The undesirable. 
feature of using river water for mill fire protection 
systems is due to the unpure nature of this water whic 
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makes it difficult and even prohibitive to permanently 
interconnect such unpotable water supply to a fire main 
system using public water because of danger of con- 
tamination to the clean water supply. River water also 
brings about the need for more frequent flushing of 
piping to rid the system of possible obstructions result- 
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ag from presence of sedimentation and foreign 
naterials. In most sizable mills, a separate mill use or 
lomestic water system is provided to take care of proc 
fss water and sanitation water, and in many cases con- 
jtitutes a dependable water supply which can be used 
or plant fire protection water systems thus availing 
memselves of the otherwise independent mill water 
jystem to reinforce and supplement the standard fire 
} stem water supplies. 

} A new type of sprinkler head, known as the spray 
prinkler, has been developed by the sprinkler manu- 
hcturing industry in the past few years and earlier this 
fear, the National Fire Protection Association adopted 
few standards for the installation of automatic spray 
prinkler systems for ordinary hazard occupancies. 
his new type head provides an increase of 20 to 30% 
fore area coverage per sprinkler than the conventional 
®pe. Almost all of the sprinkler installations being 
ade today are being made with spray sprinklers. 
he proponents of spray sprinkler protection con- 
Mently anticipate increased efficiency of sprinkler pro- 
ection because of the greater heat absorbency proper- 
jes of the spray discharge and, consequently, less 
erating sprinklers and less water being discharged for 
given fire as compared to regular sprinklers. 

1A distinguishing feature of the new spray sprinkler is 
‘at all of the water is discharged directly onto the fire 
+, the floor since the deflectors are so designed to divert 
Je water in all directions below the plane of the 
/flector. Little or no water is discharged onto the 
jiling as contrasted to the conventional sprinkler which 
j designed to discharge approximately 60% of the 
u ter directly against the ceiling. The spray sprinkler 
}ttern is roughly that of a half sphere completely filled 
ith water spray which covers a circular area at a 
fstance of 4 ft. below the deflector with a diameter of 
} ft. even when discharging at only 15 g.p.m. The 
‘ea covered is greater at distances over 4 ft. and is less 
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with a lesser clearance and, like regular sprinklers, the 
area covered increases with increased pressure and dis- 
charge rate. We look forward to seeing many new 
spray sprinkler installations going into pulp and paper 
mills and quite likely many existing installations of 
regular sprinklers will be changed over to the new spray 
head where required and where conditions permit. 

In addition to mill sprinkler protection, other types 
of extinguishing mediums are employed to cope with 
special hazards that arise from the use of flammable 
liquids, gases, and dusts in connection with industrial 
processes and methods. Carbon dioxide gas, foam, 
water fog, steam, and dry chemical powder on fixed 
pipe systems and actuated by rate-of-temperature rise 
or fixed temperature release devices all have their 
specific applications for special fire hazards and gen- 
erally are used to supplement and augment automatic 
sprinkler protection. 

It should be borne in mind that the best fire protec- 
tive system can be made useless by poor maintenance 
and the finest sprinkler equipment can be rendered in- 
effective if there is a closed gate valve or partial 
sprinkler protection. A mill fire system should be con- 
stantly maintained in good working order ready to go 
into instant action when fire strikes. A good inspection 
program by competent plant men is necessary to 
guarantee a full measure of preparedness, and should 
complement the periodical inspections of fire insurance 
company engineers. The annual testing of sprinkler 
equipment, water supplies, and other fire protection 
appurtenances by fire insurance engineers is a highly 
valued service in determining the operating condition 
and adequacy of this vital protection equipment. 


SPECIAL OCCUPANCY PROTECTION 


The paper and pulp industry has extreme diversifica- 
tion covering the full range of its activities. Aside from 
paper conversion plants, the basic type mills from a 
production standpoint include sulphite, sulphate, semi- 
chemical, groundwood, rag, old paper, straw (and 
kindred stock) pulp producing mills from whose stock 
the various kinds of paper are developed. For the 
most part, the occupancies and manufacturing proc- 
esses of this class of industrial plants fall in the 
ordinary fire hazard classification. Generally speaking 
there are very few occupancies in the average pulp and 
paper mill that should be without automatic sprinkler 
protection principally owing to the combustible nature 
of the raw materials and product. There are, however, 
specific danger points from the standpoint of fire and 
explosion in certain production processes that should be 
recognized and adequate safeguards applied. In a 
specific mill there usually are several areas falling in the 
special hazard category in various degrees of severity. 
For the sake of generalization and because of the wide 
knowledge and use of these processes in the industry as 
a whole, emphasis will be placed on what is considered as 
being good fire protection practice regarding chip bins; 
sulphur handling; paper dust removal; stock storage 
problems, including the special problems of wastepaper 
and rolled paper storage; paper machine hood protec- 
tion; boiler combustion safeguards; and coating and 
printing processes employing flammable liquids. 


The protection of elevated chip bins in sulphite and 
sulphate mills is a matter of prime concern. Because 
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of the large amount of wood chips which are poured into 
the average bin, the highest potential B.t-u. heat con- 
centration in the mill is located here. A deep-seated 
fire in a chip bin is always difficult to extinguish because 
of elevation difficulties, depth of chips, together with 
generation of extreme heat and smoke. Some kinds of 
chips under certain conditions have a tendency to 
produce spontaneous combustion and traces of gases of 
fermentation. All chip bins should be fully sprinkler 
protected under strong water pressure augmented with 
hose lines on vertical standpipes. Because of the 
necessity of employing a large volume of water to cope 
with an extensive chip bin fire, it sometimes is advisable 
to install an additional open sprinkler piping layout 
under manual control paralleling or straddling auto- 
matic sprinkler equipment to reinforce and provide 
additional water for fire-fighting. Many chip bins have 
steam agitation facilities to dislodge chips and make 
them freeflowing into the digesters below; this steam, 
provided it is saturated and not superheated, can be 
used to advantage in combating chip fires. 


Chip bins preferably should be of incombustible con- 
struction. Virtually all newly constructed chip bins are 
of fire resistive construction and many of the older 
heavy wood constructed bins are lined with a non- 
combustible sheathing. Individual chip bins should 
not be excessive in capacity and the various individual 
bins should be segregated from each other by unbroken 
masonry walls to prevent fire from communicating from 
bin to bin. An aid in the rapid elimination of chips in- 
volved in a bin fire would be an adequate sized hatch 
opening at bottom of bin which could be quickly opened 
to transfer chips to a safe outside location. New semi- 
chemical pulp mills constructed in recent years have 
outside ground supported chip bin tanks of steel con- 
struction with hatches at bottom for expelling chips 
onto ground in case of fire and other emergencies. 

The handling of sulphur in the manufacture of sul- 
phuric acid for chemical pulp making must necessarily 
be done with care because of the explosive character of 
this material in dust form. Numerous violent sulphur 
dust explosions of destructive force have been recorded 
in the pulp industry. Sulphur used at the average mill 
consists of lumps of various sizes with dust of various 
fineness. Nounusual hazard is present while sulphur is in 
dead storage; the explosive danger looms when sulphur 
is being moved as in conveying and dumping sulphur 
from a railroad car to an inside storage enclosure. In 
the explosibility ratings of the United States Depart- 
ment of Argiculture where combustible dusts of auniform 
fineness have been tabulated in 11 groups with ratings of 
0 (no explosion produced or of very low order) to 10 
(maxium explosive effect) sulphur has a rating of 7. 
In these ratings, alkali starch and pure cellulose with a 
rating of 10 were most explosive in the composite test, 
however, sulphur is placed in the same category with 
powdered cork and dusts of certain woods, bituminous 
coal, rubber, rice starch, tapioca flour, etc. 

Practically all combustible materials when finely 
divided and suspended in the air in proper concentra- 
tion can be ignited to produce an explosion or at least a 
flash fire, and the finer the dust the greater the explosi- 
bility. In addition to sulphur dust, other common 
dusts present in pulp and paper mills are wood dust, 
rosins, starches, and paper dust. The fundamentals 
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of dust explosion prevention which are practiced in 
various degrees of effectiveness in high-grade mills in 
those areas where combustible dusts are handled or 
accumulate, include the following considerations: dust- 
tight enclosures for handling equipment to avoid the 
release of dust into the atmosphere, cleaning up dust 
deposits by mechanical or portable equipment, avoid- 
ing sources of ignition, using Underwriters’ Labora- 
tories’ approved dust-tight electrical equipment, and 
providing positive grounds on moving equipment to 
dissipate static electricity. With sulphur, which is 
ground and transferred by screw or belt conveyor, it 
may be necessary to install pneumatic or magnetic 
separators to remove spark-producing foreign material 
and “chokes” to stop propagation of possible explosion. 
Sulphur storage rooms should be of noncombustible 
construction with a minimum of ledges which collect 
dust, and explosion venting windows or hatches should 
be provided in the ratio of 1 sq. ft. of vent area to each 
50 to 80 cu. ft. of room volume to avoid structural 
damage in case of explosion. Vents are also needed 
for enclosed processing equipment and dust collectors. 


The removal of paper dust from dust producing 
operations in paper mills offers a constant challenge, 
especially in mills running tissue paper. In most cases 
it has been quite successfully coped with by means of 
good maintenance and housekeeping methods and 
mechanical dust removal equipment. As a rule, the 
amount of paper dust liberated in the various types of 
paper mills ranges from tissue class paper of short fiber 
texture downward to heavy kraft, board, and rag stock 
paper. Forced suction mechanical dust collecting 
equipment should be provided if necessary at winders, 
rewinders, calenders, trimmers, and automatic packag- 
ing machinery to capture dust at chief points of emana- 
tion and prevent its rapid accumulation on building 
members. Suction systems with water wash or spray 
facilities or filtering equipment have proved to be quite 
efficient in arresting picked-up paper dust. 


Hoods over fourdrinier and Yankee-type paper 
machine drier rolls are today mostly of asbestos board 
on steel frame construction, although there are some 
machines with wooden hoods. Since the primary func- 
tion of a hood is to keep the machine ventilated and to 
rid the machine atmosphere of excess moisture and heat, 
there is a steady movement of air-borne paper dust and 
loose fiber which comes off the paper sheet. This com- 
bustible dust and linter adheres to the surface of the 
hood, particularly at the dry end, in varying accumula- 
tions depending on several factors such as kind of paper 
bemg run and frequency of clean-up schedule and speed 
of machine. This condition, plus the fact that a con- 
siderable amount of burnable fuel is present on a paper — 
machine such as the running paper sheet, drier felts, — 
paper dust, and fragments which collect on machine > 
frame and members, lubricating system for bearings, — 
and broke pit under the machine, has brought about the 
realization that an expensive and important paper 
machine cannot be without essential fire protection. | 
In the case of fourdrinier machine hoods, an approved | 
system of automatic sprinklers covering the hood | 
proper, vent ducts, broke pit under the machine, and 
economizer equipment (where provided) having proper 
high degree rated heads and strategic control valves has | 
definitely proved itself to be the best fire protection |: 


Vol. 37, No.2 February 1954. TAPP 


that can be applied to a paper machine. In innumer- 
able instances of fire breaking out under a sprinklered 
machine hood, a few discharging sprinklers have ex- 
tinguished or checked the fire with relatively little 
material loss and machine downtime as compared to the 
considerably larger loss potential with an unsprinklered 
hood. There is still a small minority of mill managers 
who are quite reluctant to install sprinklers under 
fourdrinier machine hoods for various, unfounded 
reasons, the principal one being the fear of wetting the 
steam-heated drier rolls. There is no established 
evidence of a drier roll being damaged by sprinkler 
water discharging onto a fire involving a paper machine, 
but on the contrary, sprinklers have held down in- 
cipient fires which otherwise would have turned out to 
be extensive and even highly destructive. The impor- 
tance of hood sprinklers is amplified on high-speed 
machines and on older machines which have been re- 
built to gain more speed by adding such features as 
antifriction bearings and pressure fed oiling from an 
automatic recirculating system. The appearance of the 
newly developed spray sprinkler with its discharge of 
finely divided water particles promises to offer even 
more effective automatic protection to fourdrinier 
machine hoods than the conventional regular sprinkler 
installation and should soon overcome the hesitancy 
manifested in that minority of mills which still tolerate 
nsprinklered hoods. 


The general practice in mills having Yankee paper 
machines with large single drier rolls carrying high 
steam pressure (approximately 100 p.s.i.) is to omit 
sprinkler protection from under hoods. Such hoods are 
fot nearly as large as fourdrinier hoods and manual 
2xtinguishing equipment can be used effectively. 
Nonetheless, there are some mills where they are not 
satisfied with anything less than automatic sprinkler 
brotection under Yankee hoods. Saturated steam jets 
Strategically located in the hood and vent duct and 
)perated under manual control, which are primarily 
hised to blow down the paper dust deposits on the inside 
surfaces, can also be capably employed to combat fire 
nvolving the hood. 


/ A large portion of the average mill is given over to 
itorage or warehouse occupancies for raw stock, semi- 
Ainished, and finished goods. Material in storage 
hould conform to good practice regulations insofar as 
ire protection, maximum floor loadings, width of aisles, 
separation of individual piles, limitation on pile sizes 
ind heights, etc., are concerned. Storage floors should 
e well drained and stock susceptible to water damage 
thould be skidded at least 4 in. off floors, especially in 
ireas below grade level. Some special considerations 
4ffect certain types of paper mill storage, for instance, 
bulp, wastepaper, jumbo paper rolls, and oxidizing 
jnaterial. 


h As a general rule automatic sprinkler protection is not 
jequired in fully noncombustible or fire-resistive build- 
‘ng areas containing pulp in storage which has a mois- 
jure content in excess of 60% by weight and the area is 
\therwise devoid of combustible storage. Baled waste- 
aper presents a storage problem calling for rather 
jtringent regulations because of its conglomerate 
physical nature and the loose paper hazard with ac- 
jompanying untidy conditions. Good storage require- 


jaents embody basic standards confining wastepaper 
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to one-story incombustible or fire-resistive buildings 
under full sprinkler protection with well-drained floors 
in which a maximum of about 1000 tons is restricted 
to a single fire area. The largest single pile should not 
exceed 250 tons with a height limit of 12 ft. and with 
aisles between individual piles not less than 10 ft. in 
width and 5 ft. clear space between piles and walls. 
Outside yard storage of wastepaper should also adhere 
to safe fire protection practices relative to size of piles 
and adequate exposure clearances. 

Jumbo rolls of paper within buildings should always 
be stored in sprinklered areas. There has been a 
tendency in some mills and paper warehouses to oppose 
the installation of sprinklers in rolled paper storage 
areas, particularly with kraft rolls and other heavy 
paper, because of a mistaken belief that tight rolls 
cannot be readily damaged by fire. Fire statistics and 
a high loss experience disprove this impression; within 
the past year alone there have been several extensive 
fires involving rolled paper and a few which ended up in 
multimillion dollar losses. Areas occupied for rolled 
paper of any kind should be sprinklered, cut off from 
paper machine rooms and other important manu- 
facturing areas, high piling avoided, paper litter re- 
moved, and dog ears taken off and loose ends securely 
sealed. Jumbo rolls stored in outside yards should be 
kept at least 50 ft. away from plant buildings, maximum 
height of 12 ft. respected, aisle space of 25 ft. between 
piles provided, and sources of ignition eliminated from 
storage areas. 

Many mills with bleaching operations use oxidizing 
chemicals such as hydrogen peroxide, sodium peroxide, 
sodium nitrate, and chlorine dioxide. This material 
should be kept in isolated locations away from com- 
bustible or readily oxidizable stocks. While these 
chemicals are not combustible in themselves, they will 
liberate considerable oxygen if combustibles within close 
proximity become involved in fire thereby intensifying 
the fire. 

Large boiler plant installations are a component part 
of paper and pulp mill operations, furnishing both proc- 
ess heat and building heat. Various kinds of fuel are 
burned, including coal, bark, hogged wood, fuel oil, and 
gas and sometimes in combination with each other. 
Pulverized coal systems can be subject to explosions or 
fire within the conveyor and pulverizing mill equipment 
and the necessary safeguards should be incorporated to 
minimize possibility of damage. Preventing fuel ex- 
plosions in gas and oil-fired boilers is a matter which 
should receive prime attention. The larger the boiler 
the larger the probable explosion damage. With the 
trend to much larger automatic lighted boilers, the 
need for approved combustion safeguards will be in- 
creased. The most common type of combustion safe- 
guard or flame failure supervisory device is the elec- 
tronically sensitive photoelectric eye or flamerod. 

From all accounts, notable advances have been made 
in the design of black liquor recovery boilers used in 
sulphate mill operations for salvaging sodium salts. 
This type boiler probably presents the most important 
hazard in the sulphate process of pulp making since it is 
a matter of record that explosions are possible on any 
black liquor recovery boiler. This fact alone would 
justify the need for combustion safeguards of either the 
photoelectric or radiant heat-actuated type which 
could actuate an audible or visible alarm or even be in- 
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terconnected eventually to a manual opening electric 
safety shut-off valve to cut off fuel supply in event of 
flame failure in the fire box. In some new installations, 
the molten ‘smelt’? from the recovery boiler flows 
through a continuous water spray into the chemical 
recovery tank or steam shatter jets are provided in 


pine 


Pulpwood fire showing importance of channel barriers 


smelt spout hoods which minimize the possibility of 
steam explosions in the recovery tank. 

Coating and printing processes in connection with 
papermaking introduce a starching hazard and flamma- 
ble liquid hazard that require special treatment. For 
the most part the use of starch in paper mills is limited 
to relatively small quantities in coating and surface 
calender sizing usually where ventilation is good or 
where negative pressures are applied. Rotogravure 
printing presses and aniline ink presses use inks that 
are quick drying produced by volatile flammable 
solvents which present a severe fire and explosion hazard 
both in their handling and mixing and use on the press. 
In addition to the provision of adequate exhaust ventila- 
tion systems on these machines, explosionproof elec- 
trical equipment, room sprinkler protection, humidifica- 
tion control, and static electricity eliminators should be 
afforded, also automatic carbon dioxide gas is desirable 
for protection of open type ink fountains and high 
valued machines. The best type of special fire ex- 
tinguishing equipment for asphalt coating or impreg- 
nating machines for waterproofing papers is automatic 
water spray or water fog protection for hot asphalt 
tank and freshly coated paper in which an “anti- 
boilover”’ ingredient is added to spray system through 
a proportioning arrangement to prevent asphalt boil- 
overs and steam explosions resulting from discharge of 
fire extinguishment water. 


PROTECTION OF PULPWOOD YARDS 


All wood pulp manufacturing mills have sizable in- 
ventories in yards adjacent to and extending out from 
mill properties. In many mills of large producing 
capacity, several months’ to a year’s log supply is kept 
on hand with highest amount generally built up during 
log harvesting periods. The prevention of fire in log 
piles is of foremost concern to mill operators and in the 
most fire-conscious mills a high degree of fire protection 
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is applied in log yards and ranges downward to those 
mills which have taken an indifferent attitude toward 
good protection practices. Many present-day stand- 
ards for pulpwood storage and fire protection stem from 
the respect gained from the largest and most costly fire 
in the history of the industry which struck a Canadian 
mill in 1932. It burned for 12 days and was not finally 
extinguished until 180,000 cords out of a total pile of 
219,000 cords had been consumed. Limiting the size 
of individual piles should be the first fire-safety con- 
sideration. Methods of storing logs fall into three 
descriptions: high tumbled piles, ranked storage, and 
low tumbled piles. Good piling standards call for a 
minimum clear space of at least 100 ft. between in- 
dividual piles and mill buildings. Current good prac- | 
tice for high tumbled piles limit maximum storage to | 
20,000 cords and height to 70 ft. in single piles with a | 
clear distance of 100 ft. between individual piles; for 
ranked storage individual piles should be not over | 
2500 cords with piles separated up to a distance of 50 ft. 
between piles (in the case of maximum 45 ft. high piles) 
and no group of piles to be in excess of 10,000 cords with 
space up to 150 ft. between groups (in the case of maxi- 
mum 45 ft. high piles); with low tumbled piles which 
result from crane handling, individual piles are held 
to 35 to 40 ft. high with base width of 125 to 150 ft. and 
aisles separating individual piles are usually 35 to 50 ft. | 
wide. 

Large volumes of water must be used to cope with an 
extensive or deeply burrowed fire in log piles. In the 
case of medium to large size log yards with maximum 
size piling, fire main systems with hydrants 300 ft. 
apart and water requirements ranging upward to 3500: 
g.p.m. at 100 lb. pressure would be in order, and in some 
instances a minimum of 5000 g.p.m. would be required. 
Elevated monitor nozzles are desirable where piles are 
in excess of 25 ft. in height. Many other precautions 
and safety measures must be exercised to round out a 


Fighting pulpwood fire from channel area 


protection program for log yards such as wetting of 
piles in warm weather; elimination of weeds; prohibi- 
tion of smoking; maintaining all-weather roadways; 
placing spark arresters on stacks of coal locomotives}; 
distribution of casks, pails, and extinguishers; main- 
taining hourly recorded watch service during in- 
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operative periods; and keeping intact a well-trained 
fire brigade organization. 


ELECTRICAL PROTECTION 


Fire statistics indicate that more mill fires start from 
electrical causes than from any other cause. Mill 
electrical equipment is generally well designed and 
properly installed but any trouble generally arises from 
inadequate subsequent maintenance. A good main- 
tenance schedule will help to eliminate most electrical 
causes. This schedule should include a frequent check- 
up of motors as to proper working order, control equip- 
ment, condition of wiring, fuses, transformers, and 
lightning arresters. 


Virtually all large mills generate their own electrical 
power either in whole or part by means of steam turbo- 
generators or hydro-generators. In view of the value 
of this equipment from a production continuity stand- 
point, expecially where insufficient power is available 
from the public utility, the importance of special protec- 
ion on generating equipment can be appreciated. In 
enclosed turbo-generators, permanently piped carbon 
dioxide is the preferred protection but where it is not 
practical to provide this protection on generators of 
3000 kva. capacity or over, manually controlled per- 
forated water spray pipes should be provided on both 
ends. Alternating current turbo-generators larger 
than 1000 kva. should be protected with fast acting 
differential relays, or reverse energy relays where 
tleemed necessary. 


EMPLOYEE FIRE BRIGADE ORGANIZATION 


A good fire record in many a mill is due to an effective 
organization of employees for fire safety. Two mills 
may be equally well protected physically yet the one 
Wvith an employee organization for fire safety will have 
Superior chances of avoiding serious fire. Private fire 
brigades are maintained in practically all medium and 
targe sized paper and pulp mills, the effectiveness of the 
)rigades being based on various factors such as training, 
ire-fighting equipment provided, frequency of drills, 
eadership, etc. Mills outside the boundaries of public 
ire protection should, and in most instances do, have 
ell-developed fire brigade organizations because of 
heir self-sufficient nature relative to all matters per- 
aining to fire safety. 

All mills, however small, should have some type of 
ire brigade organization drilled and trained in the use 
f extinguishers and having a familiarity with operation 
f automatic sprinklers. Trained men on the scene, 
uch as machine hands at a paper machine, can, when 
fire strikes, nearly always bring the blaze quickly under 
ontrol thereby saving damage and disruption to 
sroduction. Mills with their own hydrant and hose 
stems need well-trained men to put this equipment 
into use promptly when needed. 

/ Mill fire brigades should be made up of key employees 

tom the various departments to be augmented by 
jnaintenance men and headed by a competent fire chief. 
jn large mills which cover much ground, it is usually 
hecessary to have a full time fire chief who has full 
harge of the brigade organization and also looks after 
the maintenance of all fire-fighting equipment. Mobile 
pparatus with pumping facilities is highly desirable in 
arge properties with extensive yard storage. 
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One of the most important duties of the mill brigade 
organization from the fire chief down to key members is 
to institute and maintain a good plant inspection and 
fire equipment maintenance program at a high level. 
Any equipment not in proper working order brings 
about a sense of “false security.’ A regular check-up 
should be made to see that the sprinkler system is in 
full working order, fire doors operate properly, ex- 
tinguishers are fully charged, and hazardous conditions 
are reported and corrected. A report form should be 
filled out after every inspection. 

Watchman service is vital to plant safety. Mills of 
any size and value should maintain good watch service 
consisting of recorded hourly rounds covering the entire 
premises during inoperative periods. Watchmen 
should be intelligent, alert, and physically capable. 
They should have:a good knowledge of the mill fire pro- 
tection equipment and should know what to do in case 
of emergencies. 


MISCELLANEOUS PAPER AND PULP MILL FIRE 
ITEMS 


Fires have struck all classes of mills in the pulp and 
paper industry over the years and although decided im- 
provements have been made in mill fire protection, the 
fast tempo of plant production schedules, together with 
the introduction of hazardous operations and processes, 
have continued to cause a high fire frequency with some 
fires reaching considerable proportions. The most 
appalling fire loss in American industry today is being 
caused by cutting and welding operations on emergency 
repair jobs, etc. Cutting and welding should be con- 
ducted under safe conditions under competent super- 
vision under the rigid control of a good permit system. 

Of a total of 1854 reported fires in the pulp and paper 
industry catalogued by the National Fire Protection 
Association for a fire record basis, it was found that 
45% were caused by common hazards such as misuse of 
electricity, smoking and matches, heating defects, 
cutting and welding, etc., 37% were caused by special 
hazards such as overheated bearings in processing 
equipment, frictional sparks on belts, etc., ignition of 
waste and dusts, etc, during processing, and numerous 
other causes, and 18% of the fires were of unknown 
origin. Of 25 reported sulphur dust explosions, the 
principal causes were given as due to static electricity 
sparks, frictional heat, and foreign material in handling 
equipment. 

Many causes of fires can be eliminated by practicing 
good housekeeping, applying proper safeguards, keep- 
ing up good maintenance procedures, and developing a 
fire consciousness at all plant levels. It should be 
borne in mind that good working conditions and better 
production go hand-in-hand with greater fire safety 
when a mill is kept clean, orderly, and uncrowded. 

As fires are extinguished, much can be done to reduce 
a loss to damaged goods by quick salvage operations. 
Stocks vulnerable to water damage should be skidded 
off floors, water should be removed from floors during 
and right after fire-fighting operations, and tarpaulins 
should be used to cover contents and machinery on floors 
below the scene of fire-fighting activities. Wettened 
goods should be dried out as promptly as possible to 
prevent further deterioration. Certain material like 
wastepaper is highly susceptible to both fire and water 
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damage and has a low salvageability. Rolled paper 
also has low salvage if subjected to moderate to high 
fire and water damage, even though water penetration 
into the roll is of moderate depth. 


MANAGEMENT, SUPERVISION, AND LABOR PERSON- 
NEL COOPERATION 


In modern successful and progressive mills, good fire 
records are not due to “accident”? where an interest in 
fire prevention pervades the entire organization from 
management down through the supervisory personnel 
to the employees themselves. Those people given the 
responsibility for planning and coordinating fire pre- 
vention and protection must secure the cooperation of 
employees, teach them to recognize fire hazards, and 
establish definite regulations as needed. A burned 
plant cannot produce, therefore, all people on the pay- 
roll have a definite obligation to do their part in keep- 
ing their plant safe from fire to insure the continuity of 
their pay checks. A burned-out mill is an economic 
loss to the entire community. 

Careful planning with due consideration to and 


appreciation of the fire safety features in connection 
with changes in plant or process, and particularly when 
new hazards are introduced, will go a long way toward 
assuring a full measure of safety. Cooperation of out- 
side agencies, such as the underwriting fire insurance 
company and proper legal authorities, should be con- 
sulted whenever plans affecting plant fire safety are 
concerned. 


CONCLUSION 


In concluding this paper, it should be said that it is 
the intent of this treatise to point out, and explain where 
necessary, the principal facets and highlights of a 
general fire protection pattern affecting a cross section 
of the pulp and paper industry. Every mill should 
constantly aim to build up and improve its fire defenses. 
Quite logically, the degree to which a mill is able to in- 
corporate all of the component basic principles of good 
fire protection practice will determine the relative 


extent of potential fire frequency and severity. 
Recreven Sept. 3, 1953. Presented at the Eighth Engineering Conference 


of the Technical Association of the Pulp and Paper Industry, Montreal, 
Que., Oct. 28, 1953. 


The Mechanical Properties of Paper—Part It 


GEOFFREY BROUGHTON and JAMES P. WANG 


Further work on the Instron tensile tester using papers 
immersed in a variety of organic liquids and water is re- 
ported. The shape of the stress-strain curve and work to 
rupture are related to the hydrogen bonding power of the 
liquid. 


In Part I of this series (7) load-elongation curves 
for a number of typical papers were measured at con- 
stant rates of elongation, varying from 0.02 to 2 in. per 
min., using the Instron tensile tester. It was found 
that, while tensile strength, elongation at break, and 
energy absorption capacity were functions of the rate of 
elongation employed, the stress-strain curves showed no 
marked differences in shape as elongation rate was in- 
creased and that the maximum change in tensile strength 
observed in any series was only 20% for a hundredfold 
variation in elongation rate. For this reason it was 
decided justifiable to continue the investigation using 
only one elongation rate, 0.1 in. per min. All results 
reported in this paper were obtained using this rate. 

During recent years much information on the mo- 
lecular structure of high polymers, textile fibers, etc. has 
been obtained by a thorough study of their load-elonga- 
tion diagrams including loading-unloading cycles, which 
throw valuable light upon their elastic behavior. For 
example, Harris, Mizell, and Fourt (13) were able to 
demonstrate the importance of cross linking on the 
stress-strain diagram of wool, showing that a wool 
fiber freed from cress linking by chemical treatment was 
distinctly weaker and more elastic than the original. 
Conversely, conclusions as to the occurrence of cross- 
linking, hydrogen bonding, etc. have been drawn from 
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stress-strain diagrams (8, 10, 19). Considering the 
generalized stress-strain diagram of a typical high poly- 
mer (Fig. la) it now appears to be agreed that the por- 
tion AB (absent for many materials) is due to morpho- 
logical effects, e.g., crimp in wool; BC represents the 
breaking of intermolecular bonds (a dense molecular 
network with many cross links leading to a higher ten- 
sile strength and lower elongation than a more open 
network with few cross links); and the final portion 
CD the orientation and slippage of the macromolecules, 
now free to move with lowered resistance. Figure 1b 
indicates the changes which occur when the stress is 
released before breakage occurs and, after returning to 
zero, is again increased. At the point E so many bonds 
have been broken that instead of returning along EB, a 
number of bonds are immediately reformed in new geo- 
metrical positions where linkage can occur, a rapid drop 
in stress occurs, and EF is the path followed as strain is 
reduced. FA represents the permanent stretch or sec- 
ondary creep. On again deforming the specimen, this 
time to break, the path FG is traveled. Summarizing, 
it may be expected that many cross links will lead to 
high initial modulus of elasticity and comparatively 
high tensile strength. The area of the loop EF will also 
be large. Few cross links and little attraction between 
the chains tend to give a low modulus, highly extensible 
material of lower tensile strength. This shows less 
permanent stretch and a smaller hysteresis loop EF 
than the more highly linked material. 


Although the paper sheet is incomparably more com- 
plicated in its structure than any simple fiber, it seems 
not unlikely that some information can be obtained by 
study of its stress-strain behavior, regarding it as a 
“giant macromolecule,’ whose strength lies to a large 
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i degree in fiber-to-fiber bonds. Here the fibers may be 
regarded as taking the place of the molecular chains of 
the ordinary polymer. The fibers, varying greatly in 
length, are alike in that all, except the shortest, must lie 
in the plane of the sheet. All are likely to be curved in 
degrees varying from a sharp kinking to a gentle ellipse. 
They may vary greatly in fibrillation but each must be 
in contact or close to contact with many other fibers. 
Further, if the sheet has been made on the paper ma- 
chine, the fibers are not oriented at random (6). Itis 
well established (22) that the actually observed strength 
of paper is less than that of the individual fibers from 
twhich it is made, being probably only of the order of 10 
to 15% of the latter. For this reason it seems likely 
that the shape of the stress-strain curve will be dictated 
by the number and character of the links between the 
findividual fibers, just as the stress-strain curve of a 
bber or plastic depends upon the bonds between the 
molecules. Adhesion at the points of contact between 
ibers could conceivably be due to mechanical action, 
dolar attractive forces, hydrogen bridging, or chemical 
ponding by primary valence forces. Mechanical fric- 
sion between the interwoven fibers and fibrils appears to 
Je discounted, not only by the reversibility of the paper 
stress-strain curve once secondary creep has been re- 
noved, but by the low strength of a paper sheet formed 
‘rom a well-beaten pulp in which the water has been dis- 
laced after beating by a nonpolar liquid (to be de- 
ceribed in Part III of this series). Mechanical entangle- 
ent would appear to require no difference in stress- 
train properties irrespective of the solvent from which 
he sheet was formed. Polar bonds and hydrogen 
pridges both belong to the category of secondary valence 
Sorces, the former being visualized as caused by the at- 
jraction of positively and negatively charged groups, 
e latter by the ability of a hydrogen atom to link 
‘lectronegative elements of small atomic radius (14). 
| oth types of bonds are susceptible to rupture by water 
Ind other polar liquids and both have lower dissociation 

ergies than primary valence bonds. However, it has 
veen estimated that polar bond attractive forces, such 


i 
fh the cellulose chains, are not large, energy value of the 
irder of 2000 calories per mole, and that they fall off 
Hydrogen bridges, —OH...O—, while 
Javing higher energy values of the order of 5000 to 


00 calories per mole, are effective over still smaller 
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Table I. Cycling Test Procedure 


1. Extend the strip 0.04 in. (2% of initial length) at 0.1 
in. per min. and retract at same rate to zero load. 

2. Repeat operation 1. 

3. Repeat operation 1. 

4. Immediately re-extend the strip at 0.1 in. per min. to 


rupture. 


distances approximating 2 to 3 A units. Primary chemi- 
cal bonds possess considerably higher energies, 30,000 
calories per mole or more, and are believed to have little 
part in paper structure, except in special cases where 
ether linkages between two contiguous hydroxyl groups 
may be formed. Such chemical bonds would be ex- 
pected to confer on the paper sheet high resistance to 
polar solvents, high strength, and possible brittleness. 

Support for bonding in the paper sheet being due to 
secondary valence forces acting between fibers and fibril- 
lae is also given by the contraction and increase in den- 
sity which occur during its formation. As Campbell 
(4) has pointed out, capillarity causes large forces to be 
brought into play during drying, which insures the 
fiber-to-fiber distance being of the order required for 
formation of polar or hydrogen bonds. Furthermore, 
beating might be expected to cause greater bonding by 
allowing more intimate contact between cellulose sur- 
faces or, alternatively, pressure during sheet formation 
might create interfibrary distances satisfactory for 
bonding. This was confirmed by Doughty (9), who 
showed that sheets made from unbeaten pulp, under 
pressures high enough to give a sheet of density equal 
to that made from beaten stock, were practically as 
strong as those made from the beaten pulp. 

Providing paper strength is primarily developed as 
suggested through secondary valence forces acting be- 
tween the fibers it seems not unlikely that useful infor- 
mation could be obtained by a careful study of stress- 
strain curves of paper immersed in water and liquids of 
varying polarity. Some support for this is found in the 
work of Nayer and Hossfeld (20), who found that the 
swelling of maple wood in organic liquids was directly re- 
lated to hydrogen bond formation as evidenced by plot- 
ting degrees of swelling against values of liquid polarity 
measured by infrared hydroxyl-frequency displacement 
(11,12). Kress and Bialkowsky (16) had earlier meas- 
ured the swelling of cellulose in a number of organic 
liquids, finding that cellulose did not beat readily in 
those liquids causing little swelling. Other investiga- 
tors, e.g., Cottrall (5), have noted the effect of liquids 
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Table I]. Liquids Used with Their Physical Properties 


Infrared 
Vide 
S j Diel j requency 
Viscosity, ela ; fe dehbesh oe i dead babi 
Liquid ep. SPR cde ia at (20°), oe (low frequency) Hee Y; 1/E (B= pir me 
Water 0.9 0 1.84 79.6 23.41 0.04 8.9 f. 
Glycerol 5000 63.1 5 14 13.20 My; 3.6 A 
Methyl alcohol 0.6 22.6 1.65 5 lee, 14.80 0.08 5.5 Ee. 
Ethy] alcohol ikl Zilles il Ff 25.8 12.80 CO 5.0 ae 
n-Buty] alcohol Dp ts 26e2 1 ths 18 11.10 0.16 4.1 os 
iButylicellosolve™ Kd 2. ce e 2 as te eS 
De iiee 3:8 42.9 iis, 7.25 10.00 0.24 25 0.27 
Diethy] ether ey A) leis: A iio) 0.30 1.82 0.19 
Dioxane ed 30.4 0.4 22 10.15 0.07 1.10 0.1458 | 
Acetone 0.3 Dan 2.85 Dies 9.89 0.38 4.5 0.14 | 
Toluene 0.55 30.2 0.4 2.39 8.94 0.07 1.14 nhs 
Benzene 0.6 28.9 0.00 2.28 9.21 0.00 Le 0 
Nitrobenzene 04.(0) 43.9 3.9 3D.7 9.58 0.42 5.9 0.04 
Carbon tetrachloride 0.95 26.7 0.00 Pan 8.62 0.00 1.05 Pe 


other than water on the physical properties of the paper 
sheet, nonpolar liquids incapable of affecting the fiber- 
to-fiber bonds having little or no effect upon the strength 
whereas polar liquids substantially eliminated the bond- 
ing between the fibers. Experiments have therefore 
been made which included (1) a survey of the effect of 
a number of liquids on the stress-strain behavior of a 
waterleaf sulphite paper, (2) a more detailed study of 
the effect of four of these liquids, water, ethyl alcohol, 
butyl alcohol, and toluene upon the stress-strain be- 
havior of a sulphite paper containing a small amount of 
melamine-formaldehyde wet-strength resin, thus mak- 
ing the curves somewhat easier to run, and (8) a study 
of the effect of water upon the stress-strain curves of the 
papers used in Part I of this series. 


EXPERIMENTAL 


All data presented in this paper were obtained on 
the Instron tensile testing machine, which has been de- 
scribed elsewhere (3, 14). Conditions were maintained 
at 65 + 5% R.H. and 70 + 2°F. for testing the dry 
specimens. Specimens broken wet with liquid were 
presoaked in the liquid for at least 12 hr. and after in- 
sertion between the Instron jaws kept saturated with 
liquid delivered from a pipet. Samples were cut by 
razor blade to */gin. wide and 2in. inlength. Ten strips 
were broken in all cases except in the general survey 
when five were used; all jaw breaks were discarded. 
Chart magnifications were 10 or 100X; in the more 
detailed work with the limited group of liquids chart 
magnification was 100 or 200. In the second group 
of experiments cycling was carried out, the procedure 
being shown in Table I. 


The liquids used, together with some pertinent physi- | 
cal properties, are shown in Table II. They were of a | 
technical c.p. grade. Properties of some of the papers _ 
used are given in Table I of Part I (2). The waterleaf 
sulphite and sulphite papers used had basis weights of 
10 and 16 lb. per 1000 sq. ft. and calipers of 4.8 and 6 
thousandths of an inch, respectively. 

From each stress-strain curve three values were ob- 
tained directly: the breaking strength in pounds, the 
elongation at break in inches, and the energy absorption 
capacity to break in inch-pounds. The first two are 
read directly from the chart, the third is obtained by an 
automatic integrator, attached directly to the Instron, 
which integrates the area under the curve as it is traced — 
by the pen. | 

These data were not corrected to cross-sectional area — 
at break or for solid fraction, as was done in Part I. 
An exception was made for the papers of Part I, broken 
when wet with water, where cross comparison with the » 
earlier results appeared desirable. No corrections were 
made for two reasons. First, the nonuniformity innate | 
in a paper sheet is accentuated when the sheet is wet. 
This is reflected in the standard error of the means. 
Second, only one paper was used in each series and the } 
values obtained for tensile strength, elongation, and | 
energy absorption could be compared with one another * 
and the wet with dry, leading to a semiquantitative in- 4 
terpretation where it was hoped that differences in order » 
of magnitude and sequence could be correlated with 
polarity of the hquid. The corrections would have been 
of no value for this purpose. 

Where cycling was employed in the second series }) 
(Table I), the force required to produce 2% elongation | 


Table III. Curve Characteristics in Various Liquids 


Breaking strength———— 


Elongation at break 


—Energy absorption capacity— 


; Average, tandard Average, Standard Average, tandard 

Liquid lb./in. deviation % deviation in.-lb. deviation 
Dry 10.48 1.07 215 0.15 0.122 0.025 

Water ORI 0.06 1.60 0.15 0.0063 0.0004 

Glycerol iL Be 0.17 We OXY 0.10 0.0220 0.0024 

Methyl alcohol Qe 0.55 1.60 0.10 0.0200 0.0054 
Buty] alcohol al 0.50 1.80 0.05 0.067 0.016 
Butyl cellosolve ead 0.58 1.45 0.10 0.034 0.005 
Aniline 4.92 1.09 LATO 0.30 0.047 0.018 
Diethyl ether 5.79 0.61 LS70 0.05 0.059 0.007 
Dioxane 5.14 0.59 1.60 0.05 0.048 0.004 
Acetone 6.36 0.45 2.05 0.20 0.061 0.006 
Toluene Gets 0.87 1.85 0.10 0.079 0.006 
Benzene 6.45 0.99 1.85 0.10 0.072 0.012 
Nitrobenzene 6.91 0.86 1.65 0.10 0.066 0.009 
Carbon tetrachloride nO 1.00 1.90 0.10 0.091 0.023 
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Table IV. Cycling Tests on Wetted Paper 


1st Cycle 
oe ae Load at 2 Baroy Load at 20 eaoerhatty Load at Eee Britis 
Liquid Lege in-lb. | ieee cnc hie ee Las > ee bs Soe 
ie ate Machine Direction 
r 0.0284 7 ) 
Water 145 0.0008 138 0.0040 Wo uamons es 2 Oe) sn ces 
Ethyl] alcohol 4.22 0.0300 3.94 0.0089 3.87 0.0071 6.38 4.02 0.271 
Butyl alcohol 5.81 0.0322 5.02 0.0089 4.52 0.0064 8.70 3.88 0.292 
Toluene 7.67 0.1029 6.89 0.0224 6.26 0.0167 8.70 3.62 0.299 
id oy Cross Direction 
Air .08 0.0157 2.95 
Water 0.47 0.0042 0.45 0.0021 0a 0.0018 191 11.46 0.339 
Ethyl alcohol ie sYi 0.0128 1.26 0.0037 eS 0.0025 3.63 11.54 0.507 
Butyl alcohol eden 0.0295 2.80 0.0084 2.56 0.0058 4.68 8.86 0.556 
Toluene 3.28 0.3400 2.80 0.0104 2.43 0.0074 5.08 9.64 0.621 
300 rs be aa the 2% elongation cycles together with the areas of the 
| hysteresis loops and the breaking strength, elongation 
Re and energy absorption capacity on the final elongation 
is when a sulphite paper was wet with water, ethyl alcohol, 
© butyl alcohol, or toluene. In order to check that no 
= permanent changes were induced in the paper, some of 
> ae the wetted sheets identical with those tested, were al- 
s lowed to dry out from the liquid used, conditioned and 
broken in the same way as the other samples. Results 
are given in Table V. 
s 7] When the papers of Part I were wet with water during 
z determination of their stress-strain curves the results of 
~ Table VI were obtained. These data have been cor- 
a fOr | rected as described in Part I so that cross comparisons 
with the values for the dry papers are possible. The as- 
sumption of constant strip density is probably unjustified 
| but the high standard error of the results makes any 
further refinement unnecessary. For the same reason no 


.06 


.08 


10 


12 
ENERGY ABSORPTION CAPACITY AT BREAK, 
Fig. 2 


IN.-LB. 


each of the three cycles was recorded, as were the 


reas of each hysteresis loop, corresponding to EF of 
ig. lb. Finally the breaking strength in pounds, the 
longation, and energy absorption capacity to break in 
ne final cycle were recorded. 

Table III shows the breaking strength, per cent elon- 
jation at break, and energy absorption capacity for a 
yaterleaf paper (machine direction) when thoroughly 
/et by water or by one of a number of organic liquids. 
' Table IV summarizes the stresses obtained on each of 


recalculation of solid fraction correction was made when 
the paper was wetted with water. Furthermore, it 
seems reasonable to suppose that the solid fraction of a 
paper sheet should not change radically—i.e., in order 
of magnitude—with changing liquid and liquid content. 
Though wetting undoubtedly has some effect on 
relative distances from fiber to fiber, the swelling of the 
fibers themselves would appear to give the larger con- 
tribution to the expansion in sheet volume. Thus, the 
expansion in sheet volume may be considered as the 
sum of the individual fiber expansions plus the factor, 
probably small, caused by the increase, if any, of the 
distances between adjacent fibers through the sheet. 


DISCUSSION 
Owing to the difficulty of testing as many liquids as 


ble V. Comparison of Breaking Tests of Original Papers and Papers Wetted with Liquids and Allowed to Dry Before 


Testing 
—Breaking load- = -—— Elongation at break——_ -—LEnergy absorption capacity— 
Standard tandard Standard 
Average, % deviation Average, % deviation Average, % deviation 
Machine Direction 
11.70 0.63 4.05 0.32 0.450 ole 
ater soaked and dried 10.63 0.62 5.10 0.02 0.503 .047 
\\hyl alcohol soaked and dried il aie 0.46 4.36 0.53 0.482 0.079 
jtty] alcohol soaked and dried 12.07 0.26 4.65 0.93 0.545 0.147 
Cross Direction 
iginal paper 6.39 0.19 9.53 0.67 0.775 0.056 
ter Baten and dried 6.44 0.14 10.61 0.88 0.840 0.078 
||hyl alcohol soaked and dried 6.49 0.28 9.30 0.40 0.756 oe 
ity] alcohol soaked and dried 7.18 0.24 9.65 O57 0.900 0.083 
i 
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Table VI. Values for Papers of Part 1 Measured Wet with Water 


Wet - ~ Dry 
Corrected Corrected — 
Corrected energy absorption Corrected . energy absorption 
tensile strength Elongation capacity, lb./in.2/F's tensile strength Elongation capacity, lb./in.2/F's 

Average, Standard Average, Standard Average, Standard Average, Standard Average, Standard Average, Standard 

Paper lb./in.2/Fs deviation % deviation % deviation 1b./in.2/F's deviation N deviation % deviation. 
KAM 1380 70 8720 0.05 32.7 1.9 14,800 1500 3.20 0.30 492 81 
KAC 440 10 7.45 0.15 38.6 2.4 5,430 260 8.10 Tato 595 123 
CAM 956 104 2.55 0.15 19.8 2.4 16,600 1100 3.50 0.20 500 78 
CAC 490 13 5.20 0.20 29.6 2.1 7,180 490 4.35 0.55 409 86 
R4A 250 14 6.95 0.50 22.8 2.6 6,730 780 3.45 0.75 276 82 
R4B 242 16 3.55 0.30 9.69 uly 8,220 930 4.15 0.75 428 12 
K5B 325 11 2.95 0 62 0.84 18.200 700 5.10 0.35 1080 140 


it is perhaps helpful to reduce them to a more compa- 
rable basis by plotting the ratio of elongation at break 
to energy absorption to break versus absorption to 
break (Fig. 2). It is seen first, that a smooth curve is 
obtained, and second, that as the work to break in- 
creases, the elongation ratio drops very precipitately and _ 
then decreases almost linearly with energy absorption 
until the rupture point is reached (curve A). This is 
the behavior that might be expected if water destroys 
practically all the fiber-fiber bonds; restoration of only 
a small number would be sufficient to decrease markedly 
the elongation ratio which thereafter would change rel- 
atively little with decreasing number of interfiber links. 
If a paper with its fibers cross linked by primary valence 
bonds, unaffected by liquids (polar or nonpolar), were 
substituted for the waterleaf sheet of curve A, a curve 


IN.-LB. 


ENERGY ABSORPTION CAPACITY, 


EOAD == EB. 


° 
ey 


8 12 16 20 e4 
CL ENERGY DENSITY 
Fig. 3 


would be desirable, it is only possible to draw certain 
broad conclusions from the first series of stress-strain 
diagrams run on the waterleaf sheet. If the fiber-to- 7 om ae ne i te 
fiber links are destroyed in any of the liquids used, it sihuL b ee ote 

would be expected from our general knowledge of the ee 

stress-strain curves described earlier that elongation 
would increase as energy absorption at break decreased. 
While the figures of Table III do not indicate this too 


Table VIII. Breaking Strength and Energy Absorption 
Capacity Ratios for Papers of Part I 


clearly because of the wide variation in strengths shown, Breaking strength ae | 
KAC ae 1 
Table VII. Breaking Strength and Energy Absorption KAM (dry) 0.37 1.21 ' 
Capacity Ratios : KACy 
KAM (wet) 0.32 di alkee 
ahead CAC d 
C.D. breaking strength M.D. energy CAM ( "y) 0.48 0.82 } 
Liquid M.D. breaking strength absorption capacity CAC 
Gan (wet) 0.51 
ater 0.64 1.20 esac } 
utbyl aon 0.57 1.86 RAB (dry) 0.82 0.65 
uty] alcohol 0.54 1.90 R4 
Toluene 0.58 2.08 Rap (wet) 1.03 2.35 ) 
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LOAD - LB. 


ELONGATION - IN 
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displaced below A might be expected. Some solvent 
susceptibility would remain, but the elongation ratio 
t any given work to break would always be lower. 
urve B, representing the results of Table V for a sul- 
ohite sheet containing melamine-formaldehyde resin, 
alls qualitatively as might be expected from this pic- 
cure. 

+ A number of correlations with physical properties of 
he wetting liquids used were attempted. If sheet 
strength was due to mechanical friction between the 
yntertangled fibers, liquid viscosity might be expected 
0 be related to some of the curve characteristics. Ac- 
ually it shows no correlation with any of the pa- 
| ameters investigated. Surface tension likewise showed 
ho correlation. A plot of energy absorption capacity or 
breaking strength versus dielectric constant (EZ), showed 
ome rough correspondence although the points were 
lvidely scattered. Better correlation, although still 
not good, was obtained when, following DeBruyne 
7), energy absorption to rupture was plotted versus 
+E—1)’*. The method of correlation suggested by 
stwald (21) where rank is plotted on a chart of p?/H 
ersus surface tension (a), was also attempted with poor 
results. Values of the infrared hydroxyl-frequency dis- 
vlacement of CH;OD dissolved in the liquid have been 
suggested by Gordy (11, 12) as an indication of hydro- 
en bonding power, but unfortunately are not available 
‘or most of the liquids used in the present work. For 
‘he data available there is a definite trend to lower en- 
gy absorption capacity at break as the bond-forming 


tydroxyl-frequency displacement) increases. Most 
‘p tisfactory correlation was obtained with the energy 


a= y= * Cy 


ere do is the heat of evaporation of the liquid at the 
jolar volume. Figure 2 shows the plot of energy den- 


ity versus energy absorption capacity to break. Apart 
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excellent curve is obtained, indicating that liquids do 
influence the bonding between the paper sheets in the 
approximate order of their polarities, since energy den- 
sity is closely related to polarity. It of course must not 
be forgotten that water was not entirely absent in any 
of the stress-strain experiments since the paper sheet was 
not specially dried before immersion in the liquid. This 
might account for the discrepancy shown by diethyl 
ether. In any event in view of the complex nature of 
intermolecular attractive forces, see, for example, Lon- 
guet-Higgins (/7), and the more or less arbitrary choice 
of three quantities from the stress-strain curve, it seems 
unlikely that perfect correlation would be obtained, the 
best that can be hoped for is a broad relationship of the 
type of Fig. 2. 

The preliminary survey indicates that the stress- 
strain characteristics are as might be expected if the 
fibers in the sheet are linked by secondary valence forces 
which can be broken by liquids capable of hydrogen 
bonding. As more of the fiber-to-fiber bonds are bro- 
ken, with increase of the bond-forming tendency of the 
liquid, the elongation expressed in relation to the work 
to break increases at first slowly and then rapidly, si- 
multaneously the work to break drops. 

It was decided to investigate a few of the liquids used 
more thoroughly, cycling the paper to 2% elongation 
three times before finally increasing the elongation to 
the rupture point. Typical stress-strain curves for the 
dry paper and the same paper immersed in water, ethyl 
alcohol, butyl alcohol, and toluene are shown in Figs. 
3 to 7 for the machine direction of the paper. Certain 
differences are at once apparent, apart from those al- 
ready discussed in the breaking strength, elongation, 
and energy absorption capacity at break. In air and 
water, mechanical conditioning is almost complete 
after the first cycle, the stress required to produce 2% 
elongation being almost identical on the third cycle 
with that of the first. Toluene, in which we should ex- 
pect no fiber-to-fiber links to be broken by action of 
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the liquid, behaves in a most interesting manner. The 
force required to reach the 2% elongaticn of the first 
cycle is high, 88% of the final breaking strength (ma- 
chine direction) of the paper (Table IV). On the sec- 
ond cycle it decreases considerably and by the third 
cycle is only 72% of the final breaking load. In toluene 
there must be considerable flow or slippage of the fibers 
occurring upon successive applications of the strain, as 
well as breakage of the cross links between fibers. For 
water, the diagram is very different, corresponding to a 
structure with fewer cross links between fibers. While 
the force required to produce a given elongation is 
greatly reduced, the mechanical conditioning is essen- 
tially complete in one cycle, and thereafter the sheet is 
almost perfectly resilient. The force required for the 
third deflection is almost equal to that required for the 
first, in conformity with a major decrease in the num- 
ber of cross links between fibers. The final slope of the 
curve (corresponding to E.F. of Fig. 1b) is also consider- 
ably less than that for toluene, corresponding to a 
greater ease of flow. Butyl alcohol and ethyl! alcohol ap- 
pear to fall in between water and toluene in their be- 
havior, butyl alcohol showing the highest slope for the 
final portion of the curve. 

Similar behavior is observed in the cross direction 
except that the load required to produce 2% elongation 
is a smaller percentage of the breaking load than in the 
machine direction. Thus, for water the figure 25% 
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compared to 49%, for toluene 65% rather than 88. In 
this connection, it is interesting to look for effects which 
may be produced by strains sealed into the paper during 
making. Table VII shows the ratios of the cross direc- 
tion and machine direction breaking strength and en- 
ergy absorption capacities of the papers. Only water 
shows any sign of a closer approach to isotropic behay- 
ior, indicating a possibility of the release of frozen-in 
strains. The other liquids, in the case of energy absorp- 
tion, move in the reverse direction. 

Again the behavior of the wetted papers, as investi- 
gated in more detail, is consonant with the linking of the 
fibers by hydrogen bonds removed or broken in accord- 
ance with the polarity of the wetting fluid. 

In the final series of experiments the papers of Part I 
were run, wet with only one liquid, water. All of the 
properties of the papers, with the partial exception of 
elongation, changed greatly. Inspection of Table VI, 
indicates that each paper exhibited a reduction of at 
least tenfold in breaking strength. The energy absorp- 
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tion showed similar effects and, in the case of K5B, was 
reduced more than 100 times. Elongation was changed 
materially in only two cases; that of K5B was approx- 
imately halved, that of R4A about doubled. The 
latter case is of particular interest since it represents a 
long-fibered unbeaten pulp free from any kind of resins. 
Probably it possesses the smallest number of cross links 
or bonds in comparison to fiber length. When these 
are nullified by immersion in water, elongation actually 
increases from 3.45% for the dry paper to 6.95%. The 
beaten pulp, on the other hand, shows a decrease from 
4.15 to 3.55, although the ratio of elongation to work to 
break still increases for R4B. This again seems to 
support the theory as to fiber-to-fiber bonding. Table 
‘VIII indicates that marked changes occurred in the 
breaking strength and energy absorption ratios due to 
Machine direction and stock freeness, the latter particu- 
larly are of interest. In the dry state R4A has a lower 
strength and work to break than R4B, as to be antici- 
pated from its unbeaten state. The fibrillae produced 
in R4B as a result of beating undoubtedly allow more 
links to be made between fibers with resultant higher 
energy absorption capacity and breaking strength. 
Because each sheet contains a large number of inter- 
fiber linkages, little difference in extensibility would be 
expected, although the elongation/work to break ratios 
are 0.0125 and 0.097 for R4A and R4B, respectively, 
which is in the direction to be anticipated. When wet 
with water, the secondary valence bonds are broken, 
and R4A requires more work for rupture as well as hav- 
ing the slightly higher breaking strength. This can be 
ascribed to its fibers, which unlike those of R4B are 
junshortened by beating. R4B now has the greater 
felongation/work to break ratio, 0.37, as compared with 
10.30 for R4A. 


While data of the type presented might be analyzed in 


icyandiamidine formate reacts with an acid solution of 
: rea-formaldehyde (methylolurea) in water, giving a 
rongly hydrophilic resin where the polymer ion shows 
* cationic charge. At higher degrees of condensation the 
jesin can be used for making wet-strength paper. Some 
lata on its efficiency on bleached and unbleached pulps 


_re given below. 


o 


i 
| CATIONIC urea resins seem partly to have re- 
»laced the older nonionic and anionic types to judge 
trom recent reports (1). Their efficiency on various 
julps is comparable to that of melamine under careful 
jrorking conditions. The main difference appears to 
ye a question of curing. Melamine resins are still to 


e considered as the class showing the more rapid rate 
VEN SONNERSKOG, Stockholms Superfosfat Fabriks AB, Ljungaverk, 
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terms cf hypothetical models built up of elastic springs 
and viscous dashpots, as done by Steenberg and his co- 
workers (7), and such analysis is being currently carried 
out, it is hoped that presentation of these data, in terms 
of the simple concepts developed, may be helpful in 
the clearer understanding of the complicated nature of 
fiber bonding in the paper sheet. 
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A Modified Cationic Urea Resin for Wet-Strength 
Papermaking 


SVEN SONNERSKOG 


of cure under comparable conditions (2). Further- 
more, the durability of a melamine sizing on storage is 
definitively superior to that of urea resins, analogous 
to the stability of urea and melamine plastics on pro- 
longed soaking in water. 

Several possibilities stand open in selecting a modi- 
fying agent at the urea condensation in order to impart 
an ionic character to the finished resin. When a 
cationic charge on the polymer ion is wanted, the 
number of ways is considerably reduced and most of 
the suggestions mentioned in the patent literature are 
applicable only with little success. Strong organic 
bases such as guanidine have surely been used in indus- 
trial practice, but no statement confirming this, is 
made in the technical journals. 

It is apparent that the modifying agent should fulfill 
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Table I. Reaction Schedule at the Condensation of 
Dicyandiamidine Formate-Urea-Formaldehyde Solution 


Time of | Tempera- 


Table III. Effects of Cationic Urea Resin on Bleached 
Sulphite Pulp at Different Resin Contents of the Paper 


Dry Wet Ratio, 


i St h, th, t/dry, 
Enh le Ue LNeerio dd Bit Novice eA pages On a 
0.00 15 a. Complete dissolution 1 PAE 5.5 24 
1.00 63 a2 Maximum temperature at the 2 22.8 9.3 At 
methylol reaction 3 22.9 9.3 44 
1.30 58 U2 Addition of formic acid 
2.15 96 5.5 Condensation takes place 
520) 96 5.0 A ae PEE ne in 807% solution gradually arises to 112°C. The conversion is 
Sy oO ° 
12.30 96 5.5 A sample precipitates in 70% represented in the formula: 
methanol-30% water ; rel ¥ 
15.30 96 5.5 Precipitation is obtained on N=C-NH-C-NH, + H.0 +{HCOOH— 
pouring 1 part of the resin 
into 5 parts ice-cold water. NH ahs 
The precipitate dissolves on Dicyandiamide 
further dilution in water. H,N-CO-NH-C-NH»- HCOOH 
Such a solution can be precip- 
itated by an anionic polymer NH 
(e.g., sodium polyacrylic acid Dievandiaraidime dose 
or sodium carboxymethyl cel- y 
15.40 96 70 Ripa Liobpay witew The hot solution can be used immediately for co- 
sodium hydroxide solution condensation, but pure crystals of dicyandiamidine 
17.00 20 7.0 Analysis: dry content at 110°- formate can easily be obtained in high yield if the solu- 


C.: 42%. Viscosity at 20°- 
C.: 265 cp. 


some general conditions to be suitable for taking part in 
the reaction. For instance: 

1. It should be a most hydrophilic compound, pref- 
erably an electrolyte, showing a pH of about 7 in 
water. 

2. The cation should be an organic base (an amino 
or amido compound), giving a methylene or methylene 
ether bridge on condensation with urea or methylol- 
urea: 


R-NH, + HO-CH,-NH-CO-NH.=R:-NH-CH::NH-CO-NH’ 


3. The anion ought to be derived from the acid 
used for adjusting the acidity of the resin during the 
condensation step. This acid should further be a 
volatile one to avoid interference with the curing 
catalyst in the finished paper. 

The considerations mentioned above have led us to 
choose dicyandiamidine formate as modifying agent. 
The preparation of this compound seems not to be 
reported in available literature, but it is easily ob- 
tained by hydration of dicyandiamide in diluted formic 
acid at the boiling point of the acid. A suitable com- 
position of the reaction mixture is 

1 part dicyandiamide 


0.7 part formic acid, 85%, diluted with 
0.6 part water 


Dicyandiamide is added gradually to the refluxing 
acid during the course of 30 min. Boiling is continued 
for a further period of 30 min., when the hydration 
is considered as complete. The boiling point of the 


Table II. Sizing of Paper with the Modified Urea Resin 


Grades of pulp: 

1. Bleached sulphite, 50°S.-R. 

2. Unbleached sulphate, 52°S.-R. 
Sizing in the defibrator: 

1 part of the pulp (weight after drying at 110°C.) 

5 parts of water 

0.15 part of alum, dissolved in the water added 
Urea resin: 

1, 2, or 3%, calculated on the weight of the pulp 
Curing (drying the finished paper sheet): 

1. 30 min. at 70°C. 

Zee minwa tel 2OmC 
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tion is diluted with 0.4 part of water and slowly cooled 
to room temperature. In general 1.4 to 1.5 parts of 
dicyandiamidine formate separates on cooling to 15 
to 20°C. The mother liquor may be used in a new 


Table IV. Effect of Cationic Urea Resin on Unbleached 
Kraft at Different Resin Contents of the Paper 


Dry Wet Ratio, 
Resin, strength, strength, wet/dry, 
% lb./in. 1b. /in. % 
if Shek 9.1 29 
2 30.4 | ay 40 
3 SLD 1323 42 


synthesis of guanylurea, being only contaminated | 
with minor amounts of by-products from side reactions 
(cyanuric acid, ammeline, and ammelide). 


H.N-CO-NH- ji - NH.- HCOOH=C;H;03N, 


NH 
Analysis: 
% N (Kjeldahl) 
Found 37.8 
Caled. 37.8 


Condensation of dicyandiamidine formate-urea-for- 4 
maldehyde is preferably carried out in a reaction flask | 
equipped with a stirrer, reflux condenser, glass elec- LY 
trodes for use at elevated temperature, drop funnel for i 
acid and base, and a feasible arrangement for taking , 
samples every minute—if necessary. . 

Composition of a reaction mixture: | 
ul 
t 


1 part dicyandiamidine formate 
11 parts of urea 
39 parts of formaldehyde, 37% solution in water 


The adjustment of the pH during the methylol re- 
action is carried out by adding 1 N sodium hydroxide } 
from a drop funnel. The acidity at the condensation 
step is regulated by 1 N formic acid, as shown in| 
Table I. 
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ASSOCIATION NEWS AND EVENTS 
ae a 


TAPPI Coating Conference—1954 


The TAPPI Coating Committee has announced that the 
‘ifth Annual Coating Conference will be held May 24-26, 
954, at the Poland Spring House, Poland Spring, Me. This 
»eation was selected because of proximity to leading New 
ingland paper coating mills and the availability of adequate 
dace for exhibitors. 

Important features of the meeting will be a symposium 

laboratory and _pilot-plant development techniques for 
aper coaters, and mill visits to leading plants in the vicinity. 
n outstanding program of papers on coating technology has 
en arranged. 
Officials of the 8. D. Warren Co., Cumberland Mills. Me., 
e Oxford Paper Co., Rumford, Me., and the St. Regis 
aper Co., Bucksport, Me., have invited TAPPI members to 
sit their coating mills during the conference. Guest 
veaker at the dinner to be held May 25 will be Rex W. Hovey, 
e-president of the Oxford Paper Co. 


An interesting exhibit of equipment and instruments per- 
ining to operation control, testing, and research in the 
yper coating field is being planned. Equipment manufac- 
rers interested in participating are requested to get in 
ch with W. R. Willets, Titanium Pigment Corp., 99 
dson St., New York 13, N. Y. 

{Chairman of the sponsoring TAPPI Coating Committee is 
T. Trelfa, of the Watervliet Paper Co., Watervliet, Mich. 
vairman of the Coating Conference Arrangements Com- 
gttee is J. J. Thomas of the 8S. D. Warren Co. Assisting 
. Thomas are J. T. Loomer of the Robert Gair Co., H. O. 
re of the Hercules Powder Co., G. 8S. McKnight, Jr., of 
> Oxford Paper Co., J. E. Wilber of the St. Regis Paper Co., 
C. Zettlemoyer of the National Printing Ink Research 
titute, J. G. Bullard of the Corn Products Refining Co., 
N. Sprague of the St. Regis Paper Co., A. D. Bonanno 
the Kelco Co., C. G. Landes of the American Cyanamid 
, and W. R. Willets of the Titanium Pigment Corp. 


»cal Section Meetings 


acific: West Linn, Ore., March 19, 1954, Annual Shibley 
ard Competition; May 20-22, 1954, Gearhart Hotel, 
rhart, Ore. 

Lake States: Wausau, Wis., March 9, 1954, Visit to 
fusau Paper Mills, Brokaw, Wis. Symposium on ‘‘Test- 
Methods,” G. J. Brabender, Marathon Paper Mills, 
phschild, Wis., Moderator; Madison, Wis., April 13, 1954, 
Mit to Forest Products Laboratory. 

Yelaware Valley: Engineers Club, Philadelphia, Pa., 
rch 25, 1954. Panel Discussion on ‘‘Odor and Food 
ikaging,” April 27, 1954, Philadelphia, Pa. Discussion of 
Hill Instrumentation.” 

alamazoo Valley: Hotel Harris, Kalamazoo, Mich. 
el Discussion on ‘‘Graphic Arts,” April 1, 1954, Engi- 
ying Program. 

‘ew England: Hotel Bond, Hartford, Conn., March 19, 
4; June 11-12, 1954, Annual Meeting. 

ihio: Hotel Manchester, Middletown, Ohio, March 9, 
jt. Speaker—Sidney D. Kirkpatrick, Editorial Director, 
\nical Engineering: April 11, 1954, Hartwell Country 
, Cincinnati, Ohio, Annual Meeting. 


uu 
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Empire State: Whiteface Inn, Lake Placid, N. Nevune 
10-13, 1954, Annual Meeting. 

Empire State (Metropolitan District): Fraunces Tavern, 
New York, N. Y., March 9, 1954, and April 13, 1954. 

Empire State (Northern District): La Martinas Restaurant, 
Watertown, N. Y., April 8, 1954. 

Empire State (Central District): University Club, Syra- 
cuse, N. Y., March 5, 1954. ‘Printing on Paper and Paper- 
board,” by Frank B. Lincoln, Time-Life Laboratories, Spring- 
dale, Conn., May 7, 1954. New York State College of 
Forestry Night, Speaker—C. H. Kent, Hercules Powder Co.. 
Holyoke, Mass. 

Empire State (Eastern District): Glens Falls, N. Y., March 
18, 1954. Discussion on “Centrifugal Cleaning Equip- 
ment’; April 15, 1954, Annual Junior Paper Presentation 
Competition. 

Empire State (Western District): Queensbury Hotel, St. 
Catherines, Ont., March 9, 1954. Visit to Mill of Ontario 
Paper Co., Thorold, Ont. Joint Meeting with Niagara 
Branch, CPPA; April 14, 1954, Park Hotel, Lockport, N. Y., 
Annual Meeting. ‘‘Beauty by the Yard,” by W. S. McClin- 
tock, Armstrong Cork Co., Lancaster, Ohio. 

Maine-New Hampshire: Marshall House, York Harbor, 
Me., June 18-19, 1954. 

Lake Erie: Hotel Carter, Cleveland, Ohio. Discussion 
on ‘‘Chemical Aids to the Paper Maker and Paper Conver- 
ter’; April 16, 1954, Cleveland, Ohio, ‘“Modern Woman 
Dictates Today’s Product Development.” 

Southeastern: George Washington Hotel, Jacksonville, 
Fla., May 14-15, 1954, Hotel De Soto, Savannah, Ga. 

CPPA Technical Section: Summer Meeting, Empress 
Hotel, Victoria, B. C., June 14-17, 1954. 

APPM Superintendents Association: Annual Meeting, 
Sheraton-Mt. Royal Hotel, Montreal, P. Q., June 20-23, 1954. 


Fundamentals of the Paper Machine 


The Fundamental Research Committees of TAPPI and 
CPPA, Technical Section, are jointly sponsoring a four-day 
symposium centered about the fundamental processes oceur- 
ring on a paper machine in the conversion of pulp slurries into 
paper. This symposium will be held at The Institute of 
Paper Chemistry, Appleton, Wis., Sept. 21-24, 1954. Speak- 
ers will concentrate on fundamental principles rather than 
upon engineering design or papermaking ‘“‘art.” 

The program will cover the following general subjects: 


1. Properties and Handling of Fiber Suspensions. 

2. Mechanical Water Removal from Fiber Suspensions 
and Mats. 

3. Cohesion, Adhesion, and Felting Properties of Fibers. 

4. Mechanism of Heat Transfer and Water Removal and 
Effect on Sheet Properties. 

5. Compression and Stressing of Fiber Mats. 


Although the speakers cannot be listed at the present time, 
it is expected that experts in the various fields from Great 
Britain, Sweden, Finland, Norway, Germany, Canada, and 
the United States will appear as speakers and as members of 
discussional groups. 

The following specific subjects will be included: Flow in 
Fiber Suspensions and the Effect of Turbulence; Specific 
Effect of Flocculation and of Air and Foam on Fiber Sus- 


69 A 


pensions; The Hydraulics of the Slice; Theory and Applica- 
tion of the Concept of Filtration; Water Removal by Table 
Rolls; Three-Dimensional Structure of Fiber Suspensions; 
Relation of Water Removal to Two-Sidedness; Water Re- 
moval by Means of a Dynamic Suction Box; Fiber Properties 
Involved in Adhesion, Cohesion, and Felting; Studies of the 
Wet Web Under High Rates of Elongation; The Effect of 
Water Removal on Sheet Properties; A New Method for 
Evaluating the Draw; The Fundamentals of Wet Pressing; 
Introduction of Strains Into the Sheet on Drying; Compres- 
sion and Stressing in Calendering and Supercalendering. 

The chairmen of the two cooperating committees are K. C. 
Logan of Northeastern Paper Products Ltd. for CPPA and 
Harry F. Lewis of The Institute of Paper Chemistry for the 
TAPPI committee. 


Bark Studies 


During the past year the Technical Association has been 
sponsoring a research project at the Forest Products Labora- 
tory, Madison, Wis., on “The Anatomy of Common North 
American Pulpwood Barks.” 

The work has been carried on by Ying-Pe Chang in coopera- 
tion with the staff members of the Forest Products Laboratory 
and The Institute of Paper Chemistry. It was sponsored by 
the TAPPI Fundamental Research Committee. 

Although the work will continue through the current year 
a monograph has been written to cover the work done to date. 
The contents of the monograph will cover the following chap- 
ters: 


I. Introduction. 
II. Material and methods. 
Ill. The general structure of bark and its anatomical 
terms. 
IV. Bark structure of common pulpwoods. 

Although 20 species in 9 families of both softwoods 
and hardwoods are described, a total of 57 species of 
common timber trees were examined for the purpose 
of comparing the structure of closely related species. 
Details of the description for each species include 
the following items: 

1. A brief introduction of that bark. 

2. General features. 

3. Anatomical structure. 

(a) Young bark. 
(b) Mature bark. 
(1) Periderm or cork. 
(2) Cortical region, if present. 
(3) Secondary phloem. 
(4) Transformation and rhytidome. 

4. Characteristics and variations. 

5. Comparison to related species. 

V. Characteristics of bark structure of the species studied. 

A. Significance of bark tissues. 

1. Cell types. 

2. Cell structure of important tissues—cell 
walls, shape, and size. 

3. Cell contents. 

4. Transformation of cell growth. 

B. Relative volume of important tissues in bark— 
bark thickness and percentage of important 
tissues. 

C. Diagnostic features. 

1. Comparison of individual species and 
main groups. 
2. Correlation with wood structure. 
VI. Discussion—besides the above general results, other 
related problems will be discussed. 
VII. Summary. 
VIII. Literature cited. 
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New Corporate and Sustaining Members | 


The following companies have recently become corporate 
members of the Technical Association of the Pulp and Paper 
Industry: 


Wartsila, Helsinki, Finland 

Tielens Freres & Cia., Meerssen, Netherlands 
Grycksbo Pappersbruk A/B, Grycksbo, Sweden 
Celulosa de Chihuahua, Chihuahua, Mexico 


The following companies have become sustaining members } 
of the Association: 


Keever Starch Co., Columbus, Ohio 

Atlantic Refining Co., Philadelphia, Pa. 

Crucible Steel Co., Pittsburgh, Pa. 

Wisconsin Wire Works, Appleton, Wis. 

Union Starch & Refining Co., Columbus, Ind. 
Bowser, Inc., Fort Wayne, Ind. 

Graver Tank & Mfg. Co., Taunton, Mass. 

Dowell, Inc., Tulsa, Okla. 

Fawick Airflex Div., Federal Fawick Corp., Cleveland, Ohio 
H. Waterbury & Son, Oriskany, N. Y. 

Seelye Stevenson Value & Knecht, New York, N. Ms 
Edwin L. Wiegand, Pittsburgh, Pa. 

Goulds Pumps, Seneca Falls, N. Y. 


LETTERS 10 THE EDITOR | 


Progress in Alkaline Pulping 


To the Editor, Tappi: 

I should like to draw your attention to a misstatement 
which appeared in the article ‘‘Progress in Alkaline Pulping— 
1952,” by Stone and Wells, Tappi 36, No. 11: 38A (Noy. 
1953). 

The error occurs in the paragraph dedicated to agricultura! @ 
residue pulping and refers to the mill at Radcliffe, England, es) 
employing the Celdecor process (article reference 25). Ths 
is, however, not true and although this particular plant does: 
operate some Celdecor equipment, centrifugal screens, and 
wash filter, the system cannot be described as a Celdecor 
Pomilio process. The plant, I believe, operates the sodai 
process which is distinctly different from the soda/gas chlorinet} 
process. . 

G. W. Lrae, Chief Chemist 
Cellulose Development Corp., Lid. 
St. Paul’s Cray, Kent, England 


Nonaqueous Constituents in Pulp Mill | 
Liquors 


To the Editor, Tappz: 


P. B. Borlew and 8. Jerome Lancaster (‘“The Determination 


of Black Liquor Solids by Infrared Drying”). In partic ar, 
please note paragraph 4 in which the authors have misquo 
information given in the article on a similar subject ‘ 
termination of Total Nonaqueous Constituents in Pulp 
Liquors,” by J. H. Phillips and M. M. Rubright which 4 
peared in the September, 1953, issue of Tappi, page 392. 


Borlew and Lancaster make the statement that Phillips amd 
Rubright suggested the use of-the Karl Fischer method f 
evaluating the total nonaqueous volatile constituents in pu 
mill liquors by deducting the value as obtained for wat 
through the Karl Fischer method from the value as found | 
oven drying. 
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“Up until the Conditioner 
was put in operation on 
one of our board ma- 
chines average felt life 
was about six weeks. 
With the Conditioner the 
felt lasted three months. 
We are mighty well 
pleased and want more 
Conditioners for our 
other machines.” 
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WALPOLE -e 


ARE DOING 
THE TALKING 


“What pleases us partic- 
ularly is that we can now 
keep the weights on the 
presses during the entire 
run where formerly we 
had to take them off 
after three or four days. 
When the felts are finally 
cut off it's because they 
have lived a long and 
useful life, not because 
they fill up.” 


D MACHINE COMPANY 


MASSACHUSETTS 
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This, of course, is not the intent since the modified Karl 
Fischer method proposed by Phillips and Rubright determines 
the moisture which when subtracted from the total sample 
weight determines the per cent total solids directly without 
reference to any values by oven drying or any other method of 
solids determination. 

Further, Phillips and Rubright logically point out that, 
during oven drying, volatiles are driven off and organic de- 
composition occurs, thereby producing excessive values for 
moisture and correspondingly low values for solid content of 
the liquors. 

In attempting to point out the above-mentioned error, 
Phillips and Rubright have made the statement in the second 
sentence of the Summary that a comparison of oven drying 
and titration results can be made and the difference is at- 
tributed to volatile constituents lost. However, there is 
certainly no intent to use this difference other than to es- 
tablish that the oven drying procedures are in error. 

I would also like to point out further than in the table on 
page 506 of the Borlew-Lancaster paper, a comparison of 
their data obtained by infrared with their data obtained by 
oven drying shows the infrared loss to be greater indicating 
carburization and decomposition of the liquor. It is de- 
sirable to eliminate this error as well as the error due to loss of 
volatile organic material. 

We of the Babcock & Wilcox Co. consider that all com- 
bustible material including volatile organics and volatile 
inorganies as well as solids must be included in calculations 
for heat and material balances and the fact that the oven 
drying method does not include this volatile material re- 
sults in an error in the above calculations. These errors have 
been eliminated in the Phillips-Rubright procedure and re- 
sults from the use of that procedure provide more accurate 
data for engineering calculations of heat and material bal- 
ances. While this error is not striking in kraft liquor, it be- 
comes a major consideration in the sulphite-type liquors. 

In the latter part of the above-mentioned paragraph on 
page 504 of the Borlew-Lancaster paper, these authors make a 
statement regarding proper equipment and the fact that 
preparation of reagents requires professional skill and at- 
tention. They also state that once the reagents are prepared, 
they must be isolated rigidly from atmospheric moisture. 

The Phillips-Rubright paper definitely states that very 
little special equipment is required and nontechnical personnel 
have been used for the past two years in carrying out the Karl 
Fischer titration here. Further, it is also definitely stated 
that the particular reagents recommended by the Phillips- 
Rubright paper do not have to be protected from the atmos- 
phere. These factors are very important inasmuch as they 
point out assets for the use of this method by operating per- 
sonnel in pulp mills. 

Since these misquotations and errors regarding the oven 
drying method may lead to misinterpretation of the benefits to 
be derived from other methods, I would like to ask your ad- 
vice as to what steps should be taken to obtain a correction of 
the misquotation in the Borlew-Lancaster paper. 


Cuas. E. Rogers, Research Engineer 
Babcock & Wilcox Co., Alliance, Ohio 


To the Editor, Tappv: 
This is in reply to a copy of a letter from Charles E. Rogers, 
The Babcock & Wilcox Co., dated Dec. 9, 1953, addressed to 


you. 


Although Johansson developed fundamentally the applica- 
tion of the Karl Fischer method to water determinations in 
kraft black liquor, we felt that the literature quotation of 
Phillips and Rubright (1/7) was in order as an expression of 
courteous regard for the contributors to the novel idea of 
distinguishing between water content and volatilizable non- 
water constituents of black liquors and the possibility of a 
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quantitative determination by using a perfected technique |} 
for the former. We thought this to be clear in the light of |} 
our statement, page 506, Nov., 1953, Tappi, left column, }} 
last sentence of the third paragraph, suggesting the possible }} 
combination of the Karl Fischer and the infrared method. 

Mr. Rogers is, of course, entitled to a justifiable criticism }/ 
of our publication either by direct contact or publicly via a 
scientific-technical presentation and we are fully prepared to |) 
meet anybody on such grounds with due consideration. 
However, in view of certain inferences in his letter, we wish } 
to go on record now as follows: 

The easy operability of the Karl Fischer method is a 
matter of opinion and not a misstatement on our part. 

We have no reason to consider lower solid content values § 
obtained by infrared drying compared to those from oven 
drying as erroneous because resulting from a loss due to car- 
burization or decomposition of the liquor. This point is 
borne out adequately by the satisfactory agreement between 
the xylene distillation and infrared values. Phillips and 
Rubright themselves present evidence that lower H,O values 
from oven drying are attributable to retained moisture (page 
397, left column, 4th paragraph). 

In view of the statment of Mr. Rogers that the error of not 
including volatile organics and volatile inorganics in heat 
and material calculations of kraft liquor is not a striking one, 
we wonder in what respect our publication dealing with an 
improved and corrected way of determining the nonvola- 
tilizable constituents of kraft liquor ‘‘may lead to misinterpre- 
tation of the benefits to be derived from other methods.” 
On the contrary, as mentioned before, we were suggesting to 
explore the possibilities of a combination of Karl Fischer an¢ 
infrared to further elucidate the composition of kraft black] 
liquor. We feel that any technical or scientific method } 
published stands on its merits to be evaluated in due course of } 
time by all interested parties. 

In order to avoid in the future any possible misinterpreta- 
tion of the meaning of our statement with regard to literature? 
reference (11) of our publication and if so desired by and satis 
fying to Messrs. Phillips and Rubright as the authors of thes 
publication referred to, we are prepared to submit for ¢ t 
early issue of Tappi the request to substitute on page dt 
Vol. 36, No. 11 (Nov., 1953), right column, line 18 from they 
bottom: “It was recently suggested (//) to use this meth ad 
by “This method, if performed as recently suggested (17) ean 
be used.” 


: 


Prerer B. Bortew, Technical Superintendent 
Container Corp. of America 
Fernandina, Fla. 


Speeds and Caliper in Folding Boxboard 
Manufacture 


To the Editor, Tappi: 


It has recently become of considerable interest to us ai 
St. Anne’s that we obtain some survey of the over-all pict 
in the States regarding the present production speeds of ¢o 
parable types and calipers of folding boxboards to the 
which constitute our main product. 

As you know we operate a rather wide range of calip 
and substances, from 0.011/190-lb. (80 40-500) up 
0.045/644-lb. (30 X 40-500) with some 43% of our produ 
over the 0.015/255-lb. (80 X 40-500) range. For the p 
poses of this query we would be particularly interested 
the 0.015/255-lb. (80 X 40-500) range and upwards. ~ 

What we have in mind is for you to let us have possi 
some knowledge of the maximum speeds at which these hig 
caliper types of board are being manufactured by the mostt 
to-date procedures at present operating in the United Stat 
Any interesting details regarding types of machine and 1 
operating widths and tonnages of individual machines wou 
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Ve had long been fascinated by the idea of putting 
1€ Amazing story of starches between the covers of 
single book. We realized that such a book would 
€ a tremendous undertaking. The endless variety of 
arches, the ways they are produced, the creation of 
2w specialty starches, the miracle of ‘man-made’ 
arch derivatives, the handling of starches—even 
ese few subjects, covered in full, would make a 
irge volume. 

A steady flow of requests for information about 
arches finally prompted us to take a first step with a 


b page, semi-technical booklet, We have painted in 


broad strokes a panoramic picture of starches —their 


properties, production, application and handling. 


We have included information of value to chemists 
and other technically trained people, in a way that 
will also be interesting to non-technical readers. 
Chemists, students, plant personnel, commercial man- 
agement and all others who are interested in starches 


will find in this booklet something of value. 


Copies of “The Story of Starches" may be ob- 
tained, without obligation, at National Starch's TAPPI 
Headquarters, Suite 1200, Hotel Commodore. 
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of course, be very helpful to us here, but we are particularly 
interested in what might be termed the over-all survey. 

L. A. Lawrence, Manager, Technical Dept. 

St. Anne’s Board Mill Co. Ltd., Bristol, England 


To the Editor, Tappv: 
Replying to your letter of October 28 regarding folding 
boxboard machine speeds, the following may be of interest. 
The optimum caliper for most machines in this country is 
about 0.024. On this thickness in a high-grade folding 
boxboard, speeds range from 300 to 350 f.p.m., to give a 
production of about 1.4 tons per in. of sheet width per 24 
hr. Speeds on 0.015-caliper board run up to about 400 
f.p.m., giving about 12 tons per in. of width. On calipers 
much above 0.024, the production per inch also drops off as 
the thickness increases and the speed decreases. About 125 
f.p.m. is considered a good speed for 0.040-caliper boxboard. 
A. J. WINCHESTER 
Technical Assoc. Pulp and Paper Industry 
New York, N.Y. 


Microcards 


To the Editor, Tappi: 

In studying the problem of building up industrial libraries 
in the paper industry, I have finally concluded, as have others 
before me, that costs of binding, cost of building space, un- 
availability of back issues, etc., necessitate adoption of im- 
proved techniques. 

Although Microfilm is generally an improvement over the 
old style library in many respects, it has drawbacks. A 
further improvement has been made by the use of Micro- 
cards which are a 71/2 by 121/s-cm. standard library catalog 
ecard carrying a photographic reproduction of anywhere from 
30 to 150 magazine pages made from a master negative. 


These cards are easily located as to paging, etc., and are read 
through a viewer. It has been said that when produced in 
reasonable quantity, a card costs about 10¢ so that a year’s 
copy of a journal would be a very low priced item. It is 
understood, of course, that the Microcard copies would not be 
current with issues of the magazine so that the value of 
regular issues would be preserved. 


540.5 Chemistry, Physical and theoretical Periodicals. QDI 
Zhurnal Fizicheskoi Khimii [Jour al of Physical Chemistry]  [v.25, 1951— 
Card 16 (of 37)—p. 641-683} 
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As our industry expands and technology finds even wider 
application the necessity for libraries will become even more 
apparent than at present. For that reason TAPPI could well 
take the lead for industry in this instance, as it has in s0 
many others, to investigate the use of Microcards or other 
devices of this sort and to secure the cooperation of publishers 
of journals and sufficient orders from industry to insure pro- 
duction of sets of journals at the minimum cost. 

If there is anyone in the paper industry who is interested in 
starting such a project, I will appreciate their comments. 

T. T. Coxins, Jr. . 
P.O. Box 1620, Jacksonville, Fla. 


Quality 


e BEATER-SIZING 
e CALENDER-SIZING 


e ENZYME CONVERSION 
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Designing the paper machine is important from every 


angle in that the economic life value of the mill is involved. 


A paper machine of superior design can give reliable 
performance and flexibility for present requirements or conditions and 


yet provide for future requirements. 


An early consultation with us can be to your advantage 
for your paper making machinery needs — for designs that are outstanding 


with features of performance that are years-ahead. 


Magners andl bullous of 


Ze 
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Foreign Representative: CASTLE AND OVERTON, INC., 630 Fifth Avenue, New York 20, New York 
West Coast Representative: DAN CHARLES AGENCY, 1331 Third Avenue, Seattle 1, Washington | 
Finland Representative: AKTIEBOLAGET EKSTROMS MASKINAFFAR, Helsingfors, Finland 
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PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


Edward V, Ahara, Chief Engineer, Oxford Paper Co., Rum- 
ford, Me., a 1922 graduate of the University of Toronto. 

Isao Awane, Acting Mill Manager and Chief Engineer, 
Kokura Mill, Jujo Paper Mfg. Co. Ltd., Tokyo, Japan, a 1923 
graduate of Hiroshima Higher Technical College. 

Pierre Bayle, Manager, Compagnie Marocaine des Cartons 
and Papiers, Port Lyautey, Morocco. 

James C. Betty, Manager, Northwest Sales, E. I. du Pont de 
Nemours, Pigments Dept., Portland, Ore., a 1937 graduate of 
Georgia School of Technology. 

Harold Bice, Senior Research Chemical Engineer, Burnside 
Laboratory, E. I. du Pont de Nemours & Co., Penns Grove, 
N. J., a 1941 graduate of the State University of Iowa. 

J. Kenneth Boggs, Marketing Engineer, Esso Standard Oil 
Co., New York, N. Y., a 1932 graduate of Emory University. 

Morris Breslouf, Chemist, Van Man, Inc., Brooklyn, N. Y., 
a 1947 graduate of Boston College. 

Joseph A. Bryant, Jr., President, Bryant Chemical Corp., 
North Quincey, Mass. 

John G. Callan, Assistant to President, Bird & Son, Inc., 
East Walpole, Mass., a 1934 graduate of the Massachusetts 
Institute of Technology. 

Chia-Shin Chuang, Chief Technical Director, Hwa Ming 
Paper Manufactory, Taipei, Taiwan, China, a 1944 graduate 
of the National Central Polytechnic College. 

Leslie Cleminson, Manager, New Developments, Abitibi 
Power & Paper Co. Ltd., Toronto, Ont., Canada, a 1925 grad- 
uate of Queens University. 

Wm. John Crichton, Mill Superintendent, Alliance Paper 
Mills Ltd., Georgetown, Ont., Canada. 

Earl C. Cunningham, Research Engineer, Pollock Paper 
Corp., Middletown, Ohio, a 1931 graduate of the University of 
Wisconsin. 

Knut Dahl, President, Kamyr, Inc., Hudson Falls, N. Y., a 
1947 graduate of Switzerland’s Institute of Technology. 

Henry S. Drinker, Jr., Manager, Pulp and Paper Div., The 
Foxboro Co., Foxboro, Mass., a 1937 graduate of Haverford 
College. 

David G. Edwards, Group Leader, Fibreboard Products, 
Inc., Antioch, Calif., a 1939 graduate of Carnegie Institute of 
Technology, with a Ph.D. degree in Physical Chemistry. 

Warren O. Erickson, Group Leader, Barrett Div., Allied 
Chemical & Dye Corp., Toledo, Ohio, a 1943 graduate of the 
University of Wisconsin. 

Francis W. Flynn, Assistant Kraft Mill Superintendent, 
Crown Zellerbach Corp., Camas, Wash., a 1934 graduate of 
the University of Minnesota. 

James M. Forrester, Project Engineer, Rust Engineering 
Co., Pittsburgh, Pa. Attended the University of Toronto. 

Donald B. Foss, General Superintendent, Consolidated 
Paper Corp. Ltd., Laurentide Div., Grand’Mere, P. Q., 
Canada, a 1923 graduate of McGill University. 

John D. Gaffney, Assistant Technical Director, Rhinelander 
Paper Co., Rhinelander, Wis., a 1936 graduate of Northeastern 
University. 

John M. Gillespie, Chemist, Keleo Co., Chicago, Ill. At- 
tended Western Michigan College. 

Alex Glassman, Engineer, R. R. Donnelley & Sons Co., 
Chicago, Ill., a 1946 graduate of McGill University. 
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Samuel J. Hall, Jr., Chemist, Riegel Carolina Corp., Acme, 
N. C., a 1949 graduate of the University of Alabama. 

Hiroshi Hasegawa, Managing Director, Shiraishi Kogyo Co, 
Ltd., Hyogoken, Japan, a 1934 graduate of Tokyo University. 

Jack M. Hiltz, Assistant Technical Control Supervisor, St. 
Croix Paper Co., Woodland, Me., a 1949 graduate of the 
University of Maine. 

Rufus E. Hollinger, Technical Representative, Pyroxylin H 
Products, Inc., Chicago, Il., a 1950 graduate of Franklin &\ 
Marshall College. 

Yoshiichi Ishii, Manager, Sakamoto Mill, Jujo Paper Mfg. 4 
Co. Ltd., Tokyo, Japan, a 1926 graduate of Kumamoto High 
Technical College. 

Gunji Ishikawa, Director, Fuji Library, 
Co., Tokyo, Japan. 

Gustave F. Jahnke, Jr., Quality Control Superintendent, f 
Marathon Corp., Menasha, Wis., a 1949 graduate of Ferris 
Institute. 

John E. Keleher, Vice-President, Douglas M. McBean, 
Inc., East Rochester, N. Y. 

Sadao Kitaura, Professor, Institute of Science and Industry,} 
Kyushu University, Hakozaki, Fukuoka, Japan, a 1934 grad-l§ 
uate of Tohoku University. 

Nils Klykken, Mechnical Engineer, Kamyr, Inc., Hudson 
Falls, N. Y., a 1933 graduate of Norway’s Institute of Tech- 
nology. 

Syl R. Lipinski, Production Manager, F. J. Kress Box Co.,) 
Pittsburgh, Pa. 


Sano Tehkosho 


Paul Lippke, Instrument Manufacturer, Neuwied, Westerary 
Germany, a graduate of the Technical College, Hanover. 
Dept., Honshu Paper Mfg. Co. Ltd., Tokyo, Japan, a 19282 
graduate of Tokyo Imperial University. 
Converted Products, Chicago, Il. 

Donald G. McCrone, Mill Manager, Pulp Mills, The E. B. 
versity of Toronto. 

Totchiro Mort, Factory Manager, Naniwa Factory, Mitsu 
Tokyo Technical College. . 

Fumio Muramatso, Manager, Fushiki Mill, Jujo Paper Mfg 
Co. Ltd., Tokyo, Japan, a 1926 graduate of Waseda Univer+ 
sity. 
Boston, Mass., a 1943 graduate of Williams College, and a 
1947 graduate of Massachusetts Institute of Technology. 
Fibre Co., Hamilton, Ohio, a 1928 graduate of Ohio Statel 
Universion: 
E. I. du Pont de Nemours & Co., Inc., Waynesboro, Va, é 
1950 graduate of Purdue Univer; sity Ww ith ¢ a Ph.D. degree. 
mingham, Mass., a 1935 graduate of the U.S. Naval Academy: 
Toshio Okita, Assistant Manager, Ky Bao Boeki Kaisha 


Junichi Matsuoka, Manager, Construction Engineering) 
Hilmar Mayer, Sales Agent for Paper Box Board andif 
Eddy Co., Hull, P. Q., Canada, a 1927 graduate of the Uni4 
bishi Paper Mill Co. Ltd., Osaka, Japan, a 1922 graduate of 
i 
Percy L. Nelson, Power Plant Engineer, Chas. T. Main, Ine, 
Clyde M. Norcross, Chief Chemist, Champion Paper 
D. George O’ Dell, Research Supervisor, Textile Fibers pall 
Malcolm J. Odell, Technical Director, Angier Corp., F ‘i: 
Ye. 
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Newly Expanded 


Facilities Assure 


IMMEDIATE DELIVERY OF 


AC Polyethylene 


THE NEW POLYMER that puts your product in a more competitive position! 


) e It is hard... yet its low viscosity permits 
faster, easier blending—even at lower tem- 


peratures. 


e It has a high melting point . . . imparts ex- 
cellent abrasion resistance, anti-scuff quali- 


ties and high gloss. 


e It has a low density and is resistant to 
grease, solvents and most chemicals at room 


temperature. 


e It has exceptional flexibility at low tem- 


peratures. 


e It is translucent-white in color, tasteless 


and non-toxic. 


Present Grades Available are 
LOW MOLECULAR WEIGHT 


TEST SAMPLES AVAILABLE 
| Price list now ready! 


SEMET-SOLVAY 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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* TRADE-MARK 


PETROCHEMICAL DIVISION 


A-C Polyethylene is easier to blend... 
easier to handle . . . easier to use 


TECHNICAL SERVICE—at no obligation! 


To help you adapt versatile A-C Polyethy- 
lene to your production processes, Semet- 
Solvay Petrochemical Division has a fully 
staffed Technical Service Laboratory which 
is available for consultation without obliga- 
tion. Telephone or use the coupon below. 


TODAY! SEND FOR DATA AND LATEST PRICE LIST 


i SEMET-SOLVAY PETROCHEMICAL DIVISION mF i] 
Bs ALLIED CHEMICAL & DYE CORPORATION ee § 
| 40 Rector Street, New York 6, N. Y. | 
| Gentlemen: | 
| I am interested in A-C Polyethylene for possible use in | 
4 Please send me without cost or obligation: | 
a (] More Technical Data (] Price list | 
I [] Answers to questions {[] Have your Technical i 
| on attached sheet Service representative | 
ry [] Samples contact me i 
q Name § 
| Company i 
| Address i 
i City Zone___State i 
T-2 
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Theodore R. Rastall, Sales Engineer, General Electric Co., 
New York, N. Y., a 1937 graduate of Rutgers University. 

Norman R. Reamer, Coordinator, Graphic Arts Information 
Service, Rochester Institute of Technology, Rochester, NERY, 
a 1932 graduate of the University of Michigan. 

Wayne E. Robinson, Technical Supervisor, Pulp Bleaching, 
Champion Paper & Fibre Co., Pasadena, Tex., a 1933 gradd- 
uate of the Georgia School of Technology. 

Rafael Rojas, Director General, Laboratories Nacionales de 
Fomento Industrial, Mexico, D. F., Mexico, a 1940 graduate 
of Escuela Nacional de Ciencias Quimicas. 

Robert A. Roof, Supervisor, Quality Control, Continental 
Can Co., Inc., Shellmar-Betner Div., South Gate, Calif., a 
1949 graduate of Whittier College. 

Kazuo Sano, President, Sano Iron Works Co. Ltd., Tokyo, 
Japan, a 1928 graduate of Nippon University. 

Tsuneji Shiraishi, President, Shiraishi Kogyo Co. Ltd., 
Tokyo, Japan, a 1910 graduate of Kogakuin College. 

Herman Skolnik, Manager, Hercules Powder Co., Experi- 
ment Station, Wilmington, Del., a 1943 graduate of the Uni- 
versity of Pennsylvania. 

Roger A. Somsen, Student, Institute of Paper Chemistry, 
Appleton, Wis., a 1953 graduate of the University of Wiscon- 
sin. 

Evans C. Spiceland, Chemist, Hollingsworth & Whitney 
Paper Co., Mobile, Ala., a 1939 graduate of Mississippi State 
College. 

Norman J. Stein, Sales Agent, Kraft and Sulphite Papers, 
Holyoke, Mass. 

Benjamin R. Strong, Research Chemist. Rhinelander Paper 
Co., Rhinelander, Wis., a 1949 graduate of the University of 
Wisconsin. 

Koiti Takamatsu, Chief Engineer, Hokuestu Paper Making 
Co. Ltd., Niigata City, Japan, a 1937 graduate of Tokyo 
Technical College. 

Takeo Takayanagi, Executive Director and Manager, Jujo 
Mill and Laboratory, Tokyo, Japan, a 1922 graduate of 
Tokyo University. 

Kozumasa Tanaka, Director, Kyokuto Boeki Kaisha Isle, 
Osaka, Japan, a graduate of Tokyo University. 

Robert M. Thibadeau, Assistant Sales Manager, Burgess 
Pigment Co., Paterson, N. J., a 1947 graduate of Georgia In- 
stitute of Technology. 

Ernest Travnik, Director, Forest Products Research In- 
stitute, Bratislava, Czechoslovakia, a 1936 graduate of the 
Forestry College. 

Rudolph L. Tressner, General Superintendent, the Ottawa 
River Paper Co., Toledo, Ohio. Attended St. Louis Univer- 
sity. 


TAPPI Notes 


Richard S. Buckley, formerly of Potlatch Forests, Inc., is 
now a Field Service Engineer for the Lockport Felt Co., New- 
fane, N. Y. 

Frank Z. Calkier, formerly with the Oronite Chemical Co., 
is now a Sales Representative for the Tennessee Corp., 
Atlanta, Ga. 

Harry B. Conner is now Assistant General Superintendent 
of the Oxford Paper Co., Rumford, Me. 

George B. Creamer is now Manager of Technical Service for 
Rayonier, Inc., New York, N. Y. 

Robert R. Davis is now Assistant Manager of the Processing 
Material Div. of Sinclair Refining Co., New York, N. Y. ; 

Paul Easton, formerly of Sveen-Pederesen Sales Corp., is 
now the Southern Sales Representative of the Lockport Felt 
Co. and will soon be located at Starkville, Miss. 

H. O. Ehrisman is now Assistant General Sales Manager of 
the Foxboro Co., Foxboro, Mass. 

R. K. Erhardt, formerly of the Wilson Paper Box Co., is 
now Production Manager of the National Paper Co., Atlanta, 
Ga. 
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Jakob Falkenberg, formerly with Mathieson-Eidswald |} 
Vaerk, is now Managing Director of A/S Tofte Cellulosefab- 
rik, Oslo, Norway. 

Eugene D. Frost, formerly of the Gaylord Container Corp., || 
is now Chemical Engineer with Development Laboratory, 
Control Research Dept., Crown Zellerbach Corp., Camas, 
Wash. 

Paul L. Gilmont is now Head of the Pulp and Paper Section, 
Research Div., the Crossett Co., Crossett, Ark, 

Paul A. Goodlae is now Assistant Director of Research and 
Development of the Brown Co., Berlin, N. H. 

Charles G. Griffin, Jr., has been transferred from Kimberly, | 
Wis., to Memphis, Tenn., as a Chemical Engineer for the| 
Kimberly-Clark Corp. 

John C. Harper is now Chief Engineer for the Downingtown | 
Mfg. Co., Downingtown, Pa. | 

John H. Heuer is now Technical Director of the Research 
and Control Dept., Great Northern Paper Co., Millinocket, | 
Me. 

Robert E. Ingeson, formerly of the Harvard Paper Mills, is 
now in the Research Dept. of the Oxford Paper Co., Rumford, 
Me. 

Theodor Kleinert, formerly of Zellwolle Lenzing A/G, is now 
a research associate for the Pulp and Paper Research Institute 
of Canada, Montreal, P. Q. 

Ralph Lampo, formerly of the Arvey Corp., is now a Chemi 
cal Engineer for the Adhesive Products, Inc., Albany, Calif. 

John G. Langley is now Mill Engineer for the Donnacona 
Paper Co., Donnacona, P. Q. 

Elisha B. Lewis, formerly of the University of Chattanooga, 
is now a Research Chemist for Behr-Manning Corp., Troy 
IN. ae 

Jack Mazer is now President of the Hudson Pulp & Pape 
Co., New York, N. Y. 

Robert L. McCray, formerly Engineer of the Crossett Lum: 
ber Co., is now with the Valentine Pulp & Paper Co., Thibe 
daux, La. 

C. J. McDowell is now Sales Manager of the Chemical Div 
of Corn Products Refining Co., New York, N. Y. 

Jack McKela, formerly of the Dilts Machine Co., is new 
Mill Manager of the Atlas Paper Board Co., Long Islan 
‘Gibys Nye 

Wm. R. McKelvy is now Assistant to the Chairman of tie 
Board of Fulton Bag & Cotton Mills, Atlanta, Ga. 

Jaime Ortiz Mena, formerly with National Financiers, 8. A.4 
is now Coordinator for Celulosa de Chihuahua, Chihuahuail 
Mexico. 

Harry C. Merritt is now Executive Vice-President of thd 
Downingtown Mfg. Co., Downingtown, Pa. 

William H. Palm is now President and General Manager 0 
Hinde & Dauch Co. of Canada Ltd., Toronto, Ont. 

Leslie P. Peck, formerly of the National Folding Box Co 
Inc., is now Assistant Superintendent of the Mac Sim Bas 
Paper Co., Otsego, Mich. 

David F. Pollard is now Assistant Technical Director of 
Great Northern Paper Co., Millinocket, Me. ol 

James W. Purdey has been transferred from the Thundef 
Bay Div. to the Fort William Div. of the Abitibi Power é 
Paper Co., Fort William, Ont. 

Edward M. Pyatt, Jr., formerly of Ball Bros. Co., is 20¥ 
Chemical Engineer for the Inland Container Corp., Indiana 
polis, Ind. 

Robert Rosenbawm, formerly of the Pollock Paper Corp., 
now Research Chemist in the End-Use Laboratory of Seme 
Solvay Petrochemical Div., Allied Chemical & Dye Corp 
Tonawanda, N. Y. 

William H. Schlafge is now Production Manager of thf 
Paper Div., Minnesota Container Paper Co., Internation 
Falls, Minn. 

George H. Sheets has been transferred from Chillicothe, 0 hid 
to Kingsport, Tenn., as Assistant to the Division Mana ge 


Vol. 37, No.2) February 1954 


pitch particles 
destroys stickiness 


at lowest cost 


keeps 


machines cleaner 
longer 


THE most foolproof method of correcting gives higher brightness and opacity . . . im- 
pitch trouble is to use Celite*. Simply intro- proved ink receptivity and absorption .. . 
duce small quantities of Celite into the system — surface smoothness . . . control of gloss. In 


where pitch particles are still small. The 
porous, absorbent Celite forms a coating over 
the pitch particles, destroying their stickiness. 
They then pass through the machine and be- 
come an integral part of the sheet. Thus your 
production stays up, down time for cleaning 
the machines is reduced. 


Celite also adds many desirable qualities to 
your finished sheet. This light, porous filler 


fact, you can “build in” to your sheet almost 
any combination of these qualities by using the 
right grades and quantities of Celite. 


A Celite field engineer will gladly show you 
how Celite can help you produce better paper 
at lower cost. For his services, simply write 
Johns-Manville, Box 60, New York 16, New 
York. In Canada, 199 Bay Street, Toronto 1, 
Ontario. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products 


JM Johns-Manville CELITE PRODUCTS 


PRODUCTS 


= 


FOR THE PAPER INDUSTRY 
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William S. Spiller, formerly of the Marinette Paper Co., is 
now Paper Mill Shift Supervisor for the Scott Paper Co., 
Everett, Wash. 

Norbert F. Toussaint, formerly of Ditto, Inc., is now a Manu- 
facturers’ Representative in Skokie, IIl. 

Leroy C. Watson is now Vice-President in Charge of Pro- 
duction of the Hubinger Co., Keokuk, Lowa. 

Chris C. Wright, formerly of Case Bros., Inc., is now Super- 
intendent of the Wallomsac Div., Columbia Box Board Mills, 
Inc., Wallomsac, N. Y. 

William R. Zwecker is now a Consulting Engineer, located 
at 707 W. 5th St. (Room 605), Los Angeles, Calif. 


* * * 


R. A. Premo, Assistant Production Manager, has succeeded 
John 8. Brush as the official corporate representative of the 
Gould Paper Co., Lyons Falls, N. Y., in the Technical As- 
sociation. 

William Conner has succeeded Henry H. Ogden, I:xecutive 
Vice-President, as the official corporate representative of the 
Atlanta Paper Co., Atlanta, Ga., in the Technical Association. 

John Stevens, Jr., President, has succeeded D, C. Everest as 
the official corporate representative of the Marathon Corp., 
Rothschild, Wis., in the Technical Association. 

R. J. Suess, President, has succeeded D. H. Greene as the 
official corporate representative of the Otsego Falls Paper 
Mills, Otsego, Mich., in the Technical Association. 


* * * 


The firm of Myers & Addington, consulting engineers in 
New York City, has been dissolved. Two of the partners, 
David Moffit Myers and Michael Pope, have joined the firm 
of Seelye Stevenson Value & Knecht, consulting engineers, in 
New York City, a TAPPI sustaining member which is now 
represented by Michael Pope. 

William W. Alderman has succeeded Samuel J. Hefti as the 
official representative of Hart & Harrington, Inc., Chicago, 
Tlsin APPT. 

Howard J. Soriano, Vice-President and Secretary, has 
succeeded Harry B. Van Antwerp as the official representative 
of Sinclair & Valentine Co., New York, N. Y., in the Techni- 
eal Association. 

Charles J. Weidmann, Technical Director, has succeeded 
J. P. Bauer as the official representative of Ciba Co., Inc., 
New York, N. Y., in the Technical Association. 

Perey H. Tomlinson, Manager of Rolls Sales, has succeeded 
Albert C. Seaton (retired) as the official representative of Far- 
rel-Birmingham Co. in the Technical Association. 


Industry Notes 


PRODUCTION 


In October the paper industry continued its record-breaking 
performance by producing an estimated 2,435,000 tons, ex- 
ceeding the previous high of May, 1951, by about 30,000 tons. 
The large quantity produced in October was in a sense, to be 
expected because industry output normally reaches its annual 
peak during that month. Nevertheless, its achievement at 
a time when there existed several indications that industrial 
activity in general was receding from its previously high 
level may be considered to be indicative of the relative 
strength of the paper industry at this time. 

Although the large production of October was accom- 
panied by a volume of new orders which, at 2.3 million tons, 
was equal to that of the preceding month, large shipments 
and a decrease in the volume of new orders received by paper- 
board mills caused the total backlog of mill orders to de- 
crease. 

The production of printing and similar papers continued to 
set the pace for the paper branch of the industry by turning 
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out 324,000 tons, raising the output for the year to date to 
slightly more than 3 million tons. At the close of the month 
the backlog of unshipped orders for these papers was slightly 
less than at the end of September as new orders of 314,000 
tons failed to equal shipments. 

Fine paper mills, in terms of production, enjoyed their best 
month since March, 1951, as their output mounted to 119,000 
tons, Although the backlog of orders held by these mills 
continued the decline which set in following their July peak, 
it was at a level comparable with that maintained during the 
first half of the year, Stocks on hand rose slightly from their 
Summer volume to approximate that which existed in the 
early part of the year. | 

The production of coarse papers rose to 303,000 tons in 
October, to achieve their greatest output since March, 1951, 
Although the backlog of orders for these mills dipped slightly, 
it continued at a high level as new orders of 301,000 tons were | 
only slightly below shipments. 

Newsprint production showed greater strength in October 
than at any other time this year, rising to 97,000 tons, the } 
largest volume produced monthly in the past 18 months, 
Contrary to most of the industry, production was slightly in 
excess of shipments, causing stocks on hand to rise. 

The paperboard branch of the industry producing an all- 
time high of 1,163,000 tons, played a major part in the estab- 
lishment of the record output of the month. Simultaneously, 
however, orders received during the month were 60,000 tons 
less than in September, and unfilled orders decreased by 
97,000 to 530,000 tons. Since that time, the decrease has 
continued and by the middle of November unfilled orders 
had been further reduced to approximately 480,000 tons, the 
lowest level since February and almost 25% less than the 
high point reached at the close of September. 


ts 


Woop Pup 


| 

Wood pulp production for 1953 through September} 
amounted to 13,092,000 tons, an increase of 833,000 tons over 
the comparative period last year. Consumption of wood pulp} 
continued high, in line with the record paper and paperboard 
production building up for this vear. By the end of Septen- 
bet 13, 956,000 tons of wood pulp had been consumed, an in-# 
crease of 1,133,000 tons over the January—Neptember period ¢ 
last year. Exports of wood pulp for 1953 through September # 
were 99,000 tons, 79,000 tons less than for the same period # 
last year. Imports of wood pulp continued high and by thei} 
end of September were 1,621,290 tons, an increase of 274,720# 
tons over last year for the same period. The principali 
increase was from Europe, 241,491 tons, the remainder of theif 
increase occurring in imports from Canada. Inventories®! 
declined moderately during September and at the end of ther 
month totaled 665,000 tons, a decline of 18,000 tons from thew 
level of the previous month, but 15,000 tons more than inven-} 
tories at the end of September, 1952. Pulp mill inventories? 
were 147,000 tons and paper and board mill inventories were 
518,000 tons. y 


Total wood pulp imports, based on data received from the| 


Bureau of the Census, for the first ten months of 1953, Inf 
comparison with the first ten months of 1952 are as follows: 


19534 1952% 

Canada 1,345,853 1,297,974 
Sweden 280,931 115,591 
Finland 134,945 88 , 554 
Norway 32,893 14,099 
Germany 588 169 
France 211 119 
Austria 9,783 400 

Total Europe 459,351 218, 936° 

Total World 1,805, 204 1,516,910 


@ Short tons. 
5 Includes 4 tons from Australia. 
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How You Can Measure 


‘| 


SQUEEZE 


instantly, 
accurately, 
economically 


LOAD METER 


stalled on the press roll of a hardboard machine. 


DOWNINGTOWN MANUFACTURING COMPANY 


DOWNINGTOWN, PA. 


West Coast Representative: 


John V. Roslund, Pacific Building, Portland 4, Oregon 
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” 
TWIST 


LOAD CELL 


WIRE LEAD TO 
 pecunDERs 


TORQUEMETER 
LJ 


FLEXIBLE 
COUPLINGS 


, : : MARE ROLL, 
TENSION METER TORQUE METER 
Installed on a wire roll of a Fourdrinier Installed between a drive unit and any 
Machine. driven roll, 


The accurate and instant measurement of forces exerted in the production of 
fine papers is of utmost importance for these reasons: 

1. To insure precise and uniform nip pressures between rolls 

2. To prevent abnormal strain on wires, felts or paper webs 

3. To measure unusual HP demands 
Because these and other measurements of stresses can be recorded with the 
Downingtown Load, Tension and Torque Meters, compensating machine adjust- 
ments can be made at once. 
Let Downingtown show you how economical it is to install these devices at 
various points on your machines. 


in 


mis PROFITABLE 


MODERNIZATION | 4 
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PuLPwoop 


Total receipts of pulpwood for the January—September 
period this year amounted to 20,724,000 cords, approximately 
the same as for the comparable period in 1952. Domestic 
receipts increased 770,000 cords, while imports declined 
730,000 cords. Regionally, declines were reported in the 
Northeast and Lake states of 38,000 cords and 445,000 cords, 
respectively, while increases in the other three regions ranged 
from 132,000 cords in the Pacific Northwest to 1,188,000 
cords in the South. 


Pulpwood consumption for 1953 through September totaled 
21,019,000 cords, an increase of 1,289,000 cords over the 
same period last year. The Northeast region showed a de- 
cline of 166,000 cords while in the other four regions increases 
ranged from 101,000 cords in the Appalachian to 1,091,000 
cords in the South. 


Inventories of pulpwood at the end of September were 
5,628,000 cords, 378,000 cords less than at the end of Septem- 
ber, 1952. Decreases were reported in the Northeast, Ap- 
palachian, and Lake states regions ranging from 12,000 cords 
in the Appalachian to 322,000 cords in the Northeast. In the 
South and Pacific Northwest increases of 188,000 cords and 
60,000 cords, respectively, were reported. 


NEWSPRINT 


Production in Canada (including Newfoundland) during 
November, 1953, amounted to 473,176 tons and shipments to 
491,450 tons. Output in the United States was 92,385 tons 
and shipments were 90,847 tons, making a total North Ameri- 
can production of 565,561 tons and shipments of 582,297 tons 
compared with continental production of 553,277 tons and 
shipments of 589,416 tons in November, 1952. 

The Canadian mills produced 24,297 tons more in the first 
11 months of 1953 than in the corresponding period of 1952, 
which was an increase of 0.5%. The output in the United 
States was 65,879 tons or 6.2% below that in the first 11 
months of last year, thus the net continental decrease under 
production in the comparable period of 1952 amounted to 
41,582 tons or 0.7%. 

Stocks of newsprint paper at the end of November were 
126,490 tons at Canadian mills, and 8610 tons at United 
States mills, making a combined total of 135,100 tons com- 
pared with 151,836 tons on October 31, 1953, and 130,273 
tons at the end of November, 1952. 


WASTEPAPER 


During the last part of 1953 Eastern mills purchased and 
consumed a weekly average tonnage of wastepaper higher 
than any time during the last 5 years, since the first half of 
1951, which topped all years to date in wastepaper purchases 
and consumption. The average weekly purchases and con- 
sumption of wastepaper since last July 1 is running about 15% 
below that of the first half of 1951. 

In both receipts and consumption, the cumulative total in 
1953 topped that of the entire year 1950. On October 24 
more wastepaper had been received and consumed than dur- 
ing the entire year 1949, and on November 2, more had been 
purchased and consumed than during all of 1952. On No- 
vember 21, more had been bought and used by the Eastern 
mills than during the entire year 1946. 

As far as can be ascertained at this time, no shortage of the 
news grades of wastepaper resulted from the strike which 
prevented the publication of New York City’s newspapers. 
The strike which began on November 28 terminated on 
December 8, its eleventh day. 

Publication of newspapers of enormous size since the end 
of the strike has made possible record-breaking collections 
throughout the metropolitan area. The Sunday newspapers, 
especially those of December 13 and 20, required many thou- 
sands of tons of newsprint over the normal requirements, 
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while the daily papers up to the present time have been of} 
abnormal size, made necessary by hundreds of pages of holi- 
day advertising. | 

Circulation of the New York Sunday papers aggregates} 
between 8 and 9 million copies per issue. A wastepaper dealer) 
who purchased one of each of the five Sunday papers on} 
December 13 said their combined weight was over 16 lb.) 
The New York Times on December 13 published a 436-page\ 
newspaper, which weighed 5 lb.. printing 1,300,000 copies. 
This edition, according to the Times, required 3297 tons of 
newsprint. For this Sunday edition alone, consisting of 4500! 
long rolls of paper, 110 railroad cars were required to trans-} 
port the paper from the mill to New York, and 264 heavy) 
trucks were used to haul it to the Times presses. | 

The Sunday News, a tabloid, with a circulation of more than | 
4 million; the Journal-American, full-size, with a million 
circulation; the Herald Tribune, full-size, with about three- > 
quarters of a million circulation, and the Mirror, a tabloid, | 
with close to 2 million circulation, all published very large \’ 
editions on both Sundays, while all of the daily editions, in- 
cluding the World-Telegram, with a daily circulation of well 
over a half million, have come out in king-size daily since the| 
strike ended. Also in the metropolitan area, the newspapers’ 
published in Brooklyn, Long Island, Staten Island, West- 
chester County, and Northern New Jersey were of much} 
larger size. 


MepicaL EpucaTion 


T. N. Bland, president, Fibreboard Products, has accepted 
the chairmanship of the Paper & Paper Industry Diy. of the 
Committee of American Indus- 
try, Colby M. Chester, national 
CAI chairman and honorary 
chairman, General Foods 
Corp., announced recently. 

A division of the National 
Fund for Medical Education, 
the CAI is spearheading a 
nationwide appeal to raise 
$10,000,000 for the country’s 
79 medical schools. Mounting 
deficits are threatening not 
only the schools’ teaching and 
research programs, but also 
their high academic standards. 

In accepting the appoint- Y | 
ment, Mr. Bland pointed out T. N. Bland, Fiber board « 
that medical schools are an chien a 
important national resource 
on which depends the “health, productivity, and security 
of the country.” He emphasized that the financial struggle, » 
brought about by mounting expenses and the shrinking in- 
come, is seriously imperiling their continued existence as 
independent institutions. | 


BUREAU OF STANDARDS 


The National Bureau of Standards has announced that 


Robert B. Hobbs has been appointed Chief of the Paper 
Section. 


ODM 


An Interdepartmental Forest Products Committee, one of | 
several such committees which will serve in an advisory capac-— 
ity to ODM, has been established by Defense Mobilization | 
Order V-1, Supplement 1, December 4. The Forest Products } 
Committee consists of one representative from each of the k 
following agencies: Department of Defense, Department of 
Commerce, Department of State, Department of Interior, | 
Department of Agriculture, U. S. Tariff Commission and 
General Services Administration. The committee will ad-- 
vise ODM’s assistant director for materials in the develop- | 


} 
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Improved Design Features 
of B&W Recovery Unit assure... 


MAXIMUM 
EFFICIENCY 


in Chemical and Heat Recovery 


@ COMPLETE INSTRUMENTATION 


—Combustion is stabilized by use of 
automatic air-flow controllers 


@ LOW FURNACE DUTY —Large, con- 
servative furnace assures complete 
combustion and maximum heat re- 


covery 


@ TIGHT SETTING — Monolithic con- 
struction, in which refractory, insula- 
tion and casing are integral with and 
supported on furnace and boiler, in- 
sures uniform expansion and _leak- 
proof setting 


@ CLEAN BOILER —Low ash carryover 
is the result of firing liquor at lower 
per cent solids 


NO ROUTINE LANCING —Use of 


improved soot blowers, correctly 


located in the recovery unit, results in 
a thorough and efficient cleaning cycle. 


Witt si fom 


OEE Se IEEE RELIES OSDIR 
Typical modern B&W Two-Drum Recovery Unit 
equipped with B&W Cyclone Evaporator, 


THE BABCOCK & WILCOX COMPANY 
161 East 42nd Street 
New York 17, N. Y. 
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ment of supply, requirements, and technical data. It is 
understood that ODM is continuing to give serious considera- 
tion to the creation of a division to handle agricultural and 
forest products. 


APPA 


The American Paper and Pulp Association filed, on Decem- 
ber 15, two statements with the Citizen’s Advisory Com- 
mittee of the Senate Banking and Currency Committee, ap- 
pointed by Senator Capehart. One statement sets forth the 
Association’s position with respect to the sale of publicly 
owned forest resources in Alaska to foreign interests, and the 
other, the viewpoint of the pulp and paper industry with 
regard to the operations of the Export-Import Bank, the 
International Bank for Reconstruction and Development, as 
well as related activities of the Foreign Operations Adminis- 
tration. 

The statement on Alaska was prompted by the fact that 
the United States Government has under consideration a 
plan whereby the Government would sell wood harvested 
from publicly owned land in Alaska to Japanese interests and 
that these interests, under the cloak of an American corpora- 
tion, would use this wood to produce dissolving pulp for 
shipment to Asia, 

The second statement considers the operations of the 
Export-Import Bank and the International Bank for Recon- 
struction and Development in the light of whether their 
operations have resulted in creating serious competition to 
our domestic industry. The Association recommended a 
restricting of the lending policies of these two agencies, as 
well as industry consultation on specific loans for the develop- 
ment of foreign pulp and paper industries. 


FORESIGHT 


Although its press run was only a few thousand at the time, 
some unidentified executive of the Chicago Tribune had the 
foresight in 1861 to express in the paper’s articles of incorpora- 
tion the right “to manufacture paper and purchase and hold 
as much real estate and waterpower as necessary .. .”’ 

No advantage was taken of that right until 52 years later. 
Then Robert McCormick became head of the Tribune Com- 
pany. Almost immediately he asked for a million dollars to 
build the paper’s own newsprint plant in Canada. Reluc- 
tantly, the board of directors voted the money. 

My, McCormick, a lawyer who had previously been head 
of the Chicago Sanitary District, had figured that the popula- 
tion would reach 41/, million by 1950. It actually reached 
4,508,792. The 31-year-old newspaper head had foresight. 
He anticipated the growth in circulation. The Tribune then 
had a circulation of about a quarter of a million. He was sure 
it would reach half a million. 


Nearly everybody knows that no other paper has reached 
the Tribune in combined circulation and power in its terri- 
tory. Ownership of its paper supply has enabled it to meet 
competition. It has achieved success because Col. Mc- 
Cormick believed in his country and was sure it would grow, 
and also because he had foresight to prepare his company to 
meet increased demands. 


DRupA 


The next German International Fair on Printing and Paper 
will be held at Dusseldorf, Germany, on May 15-30, 1954. 


Rapip Tax Writr-orrs Enp 


The Office of Defense Mobilization has announced that. it 
has abolished rapid tax write-offs for wood pulp, paper, 
paperboard, and newsprint mills and that accelerated tax 
amortization certificates will not be issued for these closed 
goals on applications filed after December 3. Processing of 
applications already on file will be completed. 
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Foresters’ EMPLOYMENT 


A new review of foresters’ employment shows 6200 foresters}, 
in private employ in the United States. The trend of in- 
creasing employment of foresters in private industry, begun 
shortly after World War II, continues at a high level. 

A joint analysis of the forestry situation by the Society of 
American Foresters and the American Forest Products In-| 
dustries, Inc., reveals the following estimated distribution of | 
foresters in the various classes of employment: 

Federal, all agencies, 4800; state, all agencies, 1500; 
county and municipal, 200; education, including extension 
and institutional research, 700; private, including industrial, 
6200, and unclassified, including allied fields, 1600; total 
15,000. 

Over 41% of all the professional foresters are estimated to 
be privately employed. This category includes about 5000) 
employed by industries, 1200 self-employed, consultants, | 
managers of nonindustrially owned woodlands, and associa- | 
tion foresters. | 


Sours Otympic Tree Farm 


Simpson Logging Co., acting on the recommendations of its | 
chief forester, George Drake, organized South Olympic Tree 
Farm in 1943. Within a few months, Simpson was joined 
by the Weyerhaeuser Timber Co. and the Milwaukee Land 
Co. in the formation of a nonprofit organization incorporated 
as the South Olympic Tree Farm Co. 

The participating companies and later members, one own- |} 
ing only five acres, listed 140,000 acres under management 
of South Olympic Tree Farm in 1943. The original acreage 
has been enlarged to over 176,000 acres under management 
within the present boundary area of 350,000 acres in eastern 
Grays Harbor County, western Mason County, and north- 
western Thurston County. 

The first objective in setting up South Olympic Tree Farm } 
was effective fire protection for the blanket of second growth ° 
on thousands of acres which had been logged as early as 1890. 
This called for developing a network of roads from which 
fire suppression crews could reach any danger spot. It called — 
for organizing a fire protection system of radio, telephone 
fire lookouts, and weather stations which could cooperat» 
with all other industry and public agencies in the area. 

It called for enlisting the help of the public in keeping alert 
to fire dangers. This was at a time when fire in the woods ¢ 
was So common that people took it for granted. For decades, ; 
men had burned trees to clear land. That was considered the ¢ 
way to get rid of what was then called brush. | 

The reward for all of this effort has been South Olympie’s } 
remarkable 10-yr. fire reeord. In that time, only 14 fires ¥ 
have originated on, or burned on, tree farm lands with a total 
burn of 64 acres. Seven of these fires were from lightning; 
seven were man-caused. The largest, caused by a house fire’ 
which spread into timber, burned over 32 acres of fully stocked {i 
30-yr.-old Douglas fir, . 

The average annual loss on South Olympic Tree Farm has § 
been less than 1/299 of 1%. | 


To supplement its fire protection, South Olympic has built 
160 miles of protection roads giving access for fire protection, - 
tree planting, and general administration. Most of the road |! 
mileage has been opening up and converting old logging rail- 
road grades into truck roads. 

As a source of water supply during the dry “fire months,” | 
the tree farmers have developed 70 water holes at springs, | 
small streams, and in swamps. Bulldozers have diked to } 
form reservoirs and beavers have been great helpers in making b 
a network of natural water holes in remote spots. ; | 

The tree farm has erected its familiar railroad iron protec- 
tion gates at points where fire closures are necessary during 
seasons of high hazard. But it has always been South 
Olympic’s policy to open these gates to hunters and fishermen } 
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UNBLEACHED PULP 


ROTO-PULPER 


NEUTRALIZING CHEST % 


through SUPER bleaching! 


A PREMIUM PULP ... GREATER PROFITS .. . PLUS THESE 
ADVANTAGES: ECONOMICAL —lIower chemical, steam 
and power costs. LOW CAPITAL COST — only one extra 
stage of high density required. SAFE—no damage to 
pulp physicals ... yield retained . ... no reversion. 
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a semi-bleached pulp with a brightness of 71-73 GE, most pulps 
canjbe readily superbleached to 83-85 GE with one extra stage (above) 
ig peroxide at high density. Under favorable conditions bright- 
es approaching 90 GE can be obtained. 


antages of high density bleaching and some of the inherent 
lems, including difficulty of introducing and distributing bleach 
uniform rate and eliminating nodules or “‘knots’’, have long been 
gnized. (See “Manufacture of Pulp and Paper”, pp 855-6, para. 28 
pb 878, para. 51.) 
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both of these obstacles have been removed with development 
of the Jackson & Church Roto-Pulper. Three years’ plant experience 
) : proves conclusively that Roto-pulpers successfully mix bleach in desired 
015 Roto-Pulper serves as bleach mixer, ‘- J 4 

4} secormd Roto-Pulper as a denodulizer. quantities on a continuous basis and remove troublesome nodules. 
With these problems solved, the industry now can take full advantage 
of high density bleaching and its inherent features. 


Our engineers are ready to assist with your paper and pulp processing 
problems. Write to Zenith Division, Dept. T. 


JACKSON & CHURCH CO. J sacinaw, michigan 


W ork well done since eighty-one 
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and berry pickers during their seasons to the limit that weather 
will permit. 

Since 1943, the Tree Farm has been “catching up with the 
loggers,” by reforesting manually lands which have failed to 
reforest naturally. In this time it has planted nearly 11 
million trees on 17,000 acres. Costs of planting have jumped 
from $11.83 per acre in 1943 to $21.13 this year, but the pro- 
gram has moved forward without a flinch, 

One of the significant developments at South Olympic’s 
headquarters camp is the seed extractory, which, since 1949, 
has threshed over 12,000 bushels of cones to provide seed for 
the Pacific Northwest forest industry. Species processed 
include Douglas-fir, Sitka spruce, western hemlock, western 
red cedar and white fir. Cleaned seed recovered from a 
bushel of cones varies from four ounces to a pound. 

The South Olympic extractory has produced only certified 
seed since 1949, and its output has created calls for seed from 
interested forestry organizations all over the world. 

South Olympic Tree Farm’s influence has been felt through- 
out the region. It has produced employment for hundreds of 
seasonal planters, cone pickers, and minor forest products 
workers. It has been the “‘father’’ of ten smaller tree farms 
in Mason County and has influenced the 4-H tree farm growth 
in Grays Harbor and Mason Counties. 


NorRTHEASTERN Forrest EXPERIMENT STATION 


The Northeastern Forest Experiment Station of the Forest 
Service, U. 8. Dept, of Agriculture, Upper Darby, Pa., has 
issued the following publications: ‘How Second-Growth 
Northern Hardwoods Develop After Thinning,” by Robt. W. 
Wilson, Jr., “‘Forest Statistics for New York Forest District 
No. 3” (Central New York), “Five Years of Research on the 
Fernow Experimental Forest, West Virginia,’ and ‘“‘Notes on 
Flowering and Fruiting of Northeastern Trees,”’ by Jonathan 
W. Wright. 


WoopLot CONFERENCE 


The proceedings of the National Farm Woodlot Conference, 
held at the Conrad Hilton Hotel, Chicago, Ill., June 25 and 26, 
1953, have been published by American Forest Products 
Industries, Inc., 1816 N. Street, N. W., Washington 6, D. C. 


KENTUCKY 


Timber growth exceeded timber removal by more than 65% 
in Kentucky in 1948, according to a report just released by the 
Central States Forest Experiment Station of the U. 8S. Forest 
Service. 

The growth of sawtimber exceeded the cut and other losses 
by 455,000,000 board feet, the report points out. It also 
estimates the sawtimber volume could be doubled with good 
management and protection. 

“Kentucky’s Forest Resources and Industries” covers the 
results of nearly three years of field study. 


Maine Forest Tax 


“The general property tax often imposes an inequitable 
burden on properties devoted to the continuous production 
of forest crops. Usually such burdens are the result of im- 
proper assessments or unreasonable tax rates, or both. 
Wherever burdensome conditions exist, the general property 
tax should be modified in its application to forest properties, 
or superseded by a more equitable system of forest taxation.”’ 
This statement appears in A Proposed Program for American 
Forestry worked out in June, 1953, by the American Forestry 
Association at its Higgins Lake, Mich., conference. 

New Hampshire provides an outstanding example of pio- 
neering efforts to overcome the handicaps to good forestry 
inherent in traditional methods of property taxation. Under 
New Hampshire’s new law, owners of forest properties pay 
annual taxes only on the value of the land itself. They are 
taxed on timber values only when they make cuttings. The 
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10% ‘“‘yield tax’ is reduced to 7% of the value of the products)! 
removed if the cutting complies with approved forestry prac-}| 
tices. Like many new devices, this law is probably not yet in i 
final form, but it shows strong promise of assuring forest owners 
of equitable taxation and thereby enlarging the extent of good 
forest management. 

Many citizens of Maine have long been aware of the desira- 
bility of modifying the state tax laws to encourage wider ap- 
plication of good forest management practices. Wood-con-) 
suming industries are important contributors to Maine’s! 
economic activity. 

Forest taxation in Maine differs from that of the other New) 
England states because of the existence of a unique situation. 
Unlike the other states, a little more than half of Maine’s 16) 
million acres of forest land is in unorganized towns in which| 
taxes are assessed and collected directly by the state. Be- 
cause of traditionally conservative taxing policies, a uniform 
tax rate, and a consistent method of assessment, taxes have 
not caused practical difficulties in the management of fores 
properties in the unorganized towns. On the basis of many} 
years of experience, owners of such properties can proceed with 
plans for scientific forest management without fear that an| 
excessive proportion of their earnings will be taxed away. 
The average annual forest property tax in the unorganized 
towns has been, in recent years, in the neighborhood of 11 0 
12 cents per acre. No public services are rendered in thig 
area. There are no public roads or schools. Where such! 
facilities exist they are built and maintained at private ex 
pense. 

In the organized towns, on the other hand, where taxes are’ 
administered by local authorities, a condition has existed 
similar to that in most of the rest of New England. There 
has been no uniformity in tax rates, no consistency in the 
method of assessment, nor any assurance of a sound taxin 
policy. While it can be argued that forest property taxes: 
have not, in the main, been excessively burdensome in the 
organized towns, the record shows individual cases of annua 
taxes amounting to as much as $1.50 and higher per acre! 
There are reasons for believing that even the threat of over- 
taxation is an effective deterrent to long-range planning fer 
forest management. 

As they contemplated their forest taxation problem, the 
people of Maine were aware that changes are needed if the 
growing of timber as a crop is to receive needed encourage 
ment in the organized towns. It was believed necessary 
devise legal action that would meet the need in the organized-# 


07 


tory. 


With this background, the late Senator Edward E. Chase 
of Cumberland undertook the responsibility, as chairman of a} 
subcommittee of the legislative research committee, of draw4 
ing up proposed legislation to provide Maine with a forest 
tax law suited to its needs. After several years of exhaustive) 
research, and two public hearings before the legislative re+ 
search committee, Senator Chase introduced into the statdf 
legislature, in January, 1953, a bill which he believed would] 
offer the best chance of solving the problem. The legislature 
passed this bill, with some modification, and it became effec 
tive on Aug. 8, 1953. It differs substantially from the law/ 
adopted in New Hampshire, insofar as the taxing method is 
concerned, despite the fact that the philosophy and purposés 
underlying the two laws are practically identical. |! 
Instead of abolishing the annual tax on standing timbem 
and replacing it with an entirely new method of tax assess+ 
ment, with a built-in incentive to good forestry practices, thé 
Maine law merely proposes a ehaece in the method. It says | 


that there must be tonnage ae criteria it established i 
the assessment. The sections of the Act, in which th 
amending legislation i is incorporated, read as follows: 

“Policy. It is hereby declared to be the public policy 0 
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the state, by which all officials of the state and of its munici- 
pal subdivisions are to be guided in the performance of their 
official duties, to encourage by the maintenance of adequate 
incentive the operation of all forest lands on a sustained yield 
basis by their owners, and to establish and maintain uniform- 
ity in methods of assessment for purposes of taxation accord- 
ing to the productivity of the land, giving due weight in the 
determination of assessed value to location and public facilities 
as factors contributing to advantage in operation, 

“Assessment. An assessment of forest land for purposes of 
taxation shall be held to be in excess of just value by any court 
of competent jurisdiction, upon proof by the owner that the 
tax burden imposed by the assessment creates an incentive to 
abandon the land, or to strip the land, or otherwise to operate 
contrary to the public policy herein declared. In proof of 
his contention the owner shall show that by reason of the 
burden of the tax he is unable by efficient operation of the 
forest land on a sustained yield basis to obtain an adequate 
annual net return commensurate with the risk involved.” 

Local tax assessors will be in compliance with the new law 
only when they base their assessment on the productivity of 
the land in question rather than, as heretofore, on the value of 
such standing timber as it may happen to have on it at the 
time. The law presupposes the establishment and continua- 
tion of a condition under which there shall be a fair relation- 
ship between the tax and the net return received from the 
operation of the land on a sustained yield basis. Involved 
risk is to be considered. The owner’s operation must comply 
with some standard of efficiency. A tax payment will be due 
each year regardless of whether the owner receives income 
from the property. 

How good is this new Maine tax law? Is it as good as or 
better than the New Hampshire law? The answers will 
have to await the test of time. Both laws have a worthy 
common purpose. Both are the result of the study and effort 
of people of high competence to deal with the problem. The 
principle on which they are based is sound in both cases. 
Exact comparison will probably never be possible because of 
differences in conditions under which they will operate. The 
prospects that the Maine law will be successful and achieve 
its purpose will be in proportion to the support and under- 
standing it receives from all those coneerned with its operation. 
Putting the Maine law into operation will not be a simple 
task but the simplicity of its purpose may stand in its favor. 


FINLAND 


Finland is now starting to put into operation a program for 
converting more timber and pulp into paper and board prod- 
ucts. During the past two years, new mills and new ma- 
chines have started producing kraft liner, kraft paper, and 
various board qualities. 

Two new mills are now under construction for newsprint. 
The buildings are largely completed for the new United 
Paper Mills newsprint plant in south central Finland, and 
production from the first machine is expected in August, 1954. 
This American made machine will have a 270-in. trim. The 
second machine is expected to come into production during 
the second half of 1955 as reported by Paper Mill News, 
November 28, 


Enso-Gutzeit, Finland’s largest concern in the wood- 
working industry, is now constructing a new newsprint mill 
at a tidewater location, and although the program will ulti- 
mately be a two machine mill, only one unit has been ordered. 
This machine will have a 256-in. trim and should come into 
production in 1955. 

By the end of 1955, Finland will have added 255,000 tons 
annually in new production. It has been Finland’s long range 
policy to sell about 40% of her total newsprint exports to 
America. 

Tn order to ease the difficulties of wood pulp producers, the 
Finnish government has introduced a bill providing for the 
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repayment to the wood pulp industry of half the amount}) 
(FMK 8.33 billion—U. 8. $36,217,000) that the industry paid)}) 
in price equalization levies in 1951 and 1952. According to}/ 
the present laws these levies were not to be repaid until] 
1954-56. If the bill is approved, repayments would start 
in the fourth quarter of 1953. They would amount to 
FMK 3000—U. 8. $13 per ton for chemical pulp produced,| 
and FMK 2000—U. 8. $9 per ton for mechanical pulp. It}. 
is assumed that at least 240,000 tons of chemical and 175,000) 
tons of mechanical wood pulp will be produced in the fourth|! 
quarter. 

The repayments will be increased by whatever percentage 
total production in the quarter exceeds the specified mini- 
mum quantities. If during any quarter of 1954, the export! 
price is higher than the export price during the fourth quarter 
of 1953, the amounts repaid will be reduced correspondingly. 


Norway 


The outlook for Norway’s forestry products is moderately 
good. The pulp industry has practically sold all of its 1953 
production and some factories have sold part of their 1954 
as well. Prices are stable at a satisfactory level, and in the 
chemical pulp market they have risen somewhat. Chemical 
pulp factories are running at about 80 to 85% of capacity. 
Mechanical pulp production remains below the 1951 peak level. 


New ZEALAND 


Press reports from Washington state that the long-pending 
New Zealand request for an Export-Import Bank loan should 
be settled one way or another, within a few weeks. New 
Zealand wants up to $20,000,000 to help finance an $85,000,- 
000 lumber, pulp, and paper mill project. The Export-} 
Import Bank has been negotiating with private lenders since} 
last Summer. A special loan investigation mission that the} 
bank sent to New Zealand in November will return shortly to 
report. 


AUSTRALIA 


The latest statistics issued by the Commonwealth Statistician 
show that there are now 16 pulp and paper mills in Australi: , 
employing at the end of the financial year, 7237 workers. 
Salaries and wages paid during the year totaled £5,852,009 
(current value of pound is $2.24). Total value of materials 
used was £14,559,000, while power, light, fuel, ete., cost a. 
further £1,610,000. Value of output was £28,792,000 while 
production (output minus cost of raw materials, containers, § 
power, fuel, light, water, etc., and representing the values 
added in course of manufacture) was worth £12,623,000. 

The industry is operating in all states, but is chiefly cen-i 
tered in New South Wales, Victoria, and Tasmania stated} 
The World’s Paper Trade Review, November 19. Eight of thei 
plants are in Victoria, three in Tasmania, two in New Sout 
Wales, and one in Queensland, in South Australia and im 
Western Australia. 


Pulp plants, producing pulp from eucalypt timber, are? 
operating in Tasmania and Victoria, while pulp is being pro- 
duced in South Australia from locally grown softwoods. 

Paper mills in Tasmania are engaged in the production olf 
newsprint, writing, and printing papers, while mills in other¥ 
states are producing boards, wrappings, and other papers. 

Value of land and buildings was £7,530,989 while plant and 
machinery was worth £15,365,089. Additions to land and} 
buildings during the year cost £2,341,146 while additions and f 
replacements to plant and machinery cost a further £5,188} 
564. i 


Average annual salary and wage per employee was £809}! 
average value of output per person engaged in the industry 
was £3987; average value of production per person Wa 
£1744, and ratio of salaries and wages to value of production 


was 46.36%. 
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In pulp mills, 452,955 tons of wood was used to produce 
100,847 tons of chemical and mechanical wood pulp. 

In paper mills 152,929 tons of pulp, 11,718 tons of straw, 
and 94,528 tons of old or wastepaper was used, and articles 
produced included: 32,648 tons newsprint; 502 tons blotting 
paper; 2516 tons duplicating paper; 29,817 tons printing and 
writing paper; 35,301 tons kraft wrapping paper; 2500 tons 
other wrapping paper; 13,866 tons other paper; and 4005 
tons felt and carpet felt. Production of straw and other 
boards was 115,902 tons. 


Nova Scotia 


The first organized survey of Nova Scotia’s industrial 
potential will be undertaken soon to relate natural resources 
to directly specific new industries. The survey is expected 
to start early next year, and will tabulate every phase of Nova 
Scotia’s potential, including man power, sources of fuel and 
power, marketing possibilities, existing industries, plant loca- 
tions, availability of investment capital and other factors per- 
tinent to industrial development. The survey, sponsored by 
the Provincial Government’s Department of Trade and 
Industry will be conducted by Arthur D. Little, Inc., Cam- 
bridge, Mass. 


FIskEBY FABRIKS 


The new paperboard mill of Fiskeby Fabriks Aktiebolag, 
Norrkoping, Sweden, is the first American-type folding box- 
board mill ever built on the Scandinavian-Peninsula that will 
extensively utilize waste furnishes in the production of high- 
grade boxboards for industry in Sweden and adjoining 
countries, 

Designed to ultimately produce 200 tons per day the new 
Fiskeby mill is almost completely Black-Clawson equipped. 
The 140-in. trim seven-cylinder Black-Clawson board ma- 
chine features overhead primaries, a double-deck drier section, 
two calenders, a uniform speed reel, a Jagenberg winder and 
cutter-layboy, and a newly designed Black-Clawson smooth- 
ing press. Hydronamic inlets are employed on liner vats. 

The four-stock stock preparation system supplied jointly 
by Shartle Bros. and Black-Clawson International Ltd., 
London subsidiary of Black-Clawson features Hydrapulpers, 
Hydrafuges, and Duo-cycling. Hydrapulpers provide effec- 
tive pulping of all four stocks. The filler stock cleaning sys- 
tem features Hydrafuge separators as the principal stock 
cleaning units to remove foreign material from the filler stock 
prior to the thickening and jordaning. A new Duo-cyeling 
system provides completely automatic, remotely controlled 
refining of liner stock. Hydrafiners equipped with Duotrol, 
automatic plug adjusters are the principal components of the 
automatic Duo-cycling system. Four Miami No. 2A jordans 
presently comprise the jordaning element of the entire system. 

The papermaking equipment at the new Fiskeby mill was 
started up under the supervision of W. A. White, and J. H. 
Pearson of Black-Clawson Co., and American consultant, 
Robert Stevens, on Nov. 19, 1953. Salable paperboard was 
produced on the first attempt. The mill went into daily 
production on test liner on November 24, and according to 
latest reports, no operating difficulties have been experienced. 


ISRAEL 


The first modern paper mill erected in the Middle East was 
officially opened Dec. 17, 1953, by Acting Prime Minister 
Moshe Sharett of Israel. 

Constructed at a cost of $4,000,000, the American-Israeli 
Paper Mills, Ltd., plant is located on a 22-acre site midway 
between Tel Aviv and Haifa and can meet all of Israel’s 
paper requirements. 

The mill was put up by Joseph M. Mazer, Treasurer of the 
Hudson Pulp and Paper Corp., New York ; the Palestine 
Economic Corp., New York, largest American development 
company in Israel; and other American, foreign, and Israeli 
investors. 
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Seven hundred Israeli business leaders, as well as top|] 
officials of the Israel government, including Labor Minister |) 
Golda Myerson and Minister of Trade Peretz Bernstein, in- 
spected the plant. 

The mill houses a 1000-ft., $800,000 papermaking machine 
purchased in Scotland, which is the largest single machine in 
the country. Merritt-Chapman & Scott Corp., of New 
York, noted American engineering construction firm, was in | 
charge of planning and erecting the factory, which took 18 } 
months to complete. 

The mill will produce approximately 15,000 tons annually 
of newsprint, writing, and kraft papers. A number of expert | 
papermakers from the United States, Scotland, and Switzer- | 
land are working in the mill, training Israelis who will carry | 
on their duties. | 

The mill is expected to save Israel $1,000,000 annually in | 
foreign currency. 
PAKISTAN 
Newsprint 


The economic feasibility of setting up a newsprint plant in 
Kast Pakistan will be studied by a United Nations expert who | 
left Switzerland for Pakistan on Dec. 15, 1953. 

The expert, who is being sent by the United Nations Tech- 
nical Assistance Administration, to advise the Pakistan 
authorities on this project, is Fritz Hosli, a Swiss consultant 
with extensive experience in the paper and pulp industry. 


East Pakistan abounds in a superior species of tropical soft- 
wood believed to be suitable for use as pulp for making paper } 
and mechanical coated printings. This wood has been tested | 
in Sweden with satisfactory results. Also a preliminary sur- 
vey of the raw material situation has been made by an expert 
provided by the Food and Agriculture Organization. How- 
ever, before proceeding with the setting up of a plant, the » 
Pakistan government has invited the United Nations expert 
to advise on the feasibility of the proposition. 

The government believes that, should it prove possible to 
go ahead with the project, it would result not only in a better 
utilization of the forest resources but also in the creation of ¢ 
good exportable commodity. The project is being initially 
developed by the Pakistan Industrial Development Corp. 

Specifically, the United Nations expert will make a more 
detailed technical evaluation of raw materials available in Hl 
Pakistan; will scrutinize the methods and processes proposed 
to be adopted for the pulping of available tropical softwoods 
and conversion into paper; and will assess the economic » 
feasibility of the project. Mr. Hosli has also indicated that - 
he is interested in examining the potentialities of utilizing the » 
many rivers of Pakistan for the water transport of wood for H 
pulp manufacture, a lack of transport facilities being one of 
the country’s acute problems. 


Forest Products Laboratory 


Laurence V. Teesdale, research engineer and architect at | 
the U. S. Forest Products Laboratory, has returned from an _ 
assignment in Pakistan, where he helped lay out a new forest 
products laboratory and sawmill at Chittagon as part of the | 
Point Four Program under the U. S. Foreign Operations | 
Administration. 


The new forest products research laboratory, to be built 
by the provincial government of East Pakistan, will include 
lumber dry kilns, a wood-preserving plant, a wood-chemical | 
plant, and equipment for the manufacture of veneer, ply- | 
wood, fiberboard, and hardboard from local materials. The 
director will be Q. Ghani, Pakistan Divisional Forester, who | 
recently completed a training period at the U. 8. Forest | 
Products Laboratory. \ 


The sawmill will have a capacity of 15,000 tons of logs a 
year, with a future capacity of about 40,000 tons. 4 
The forestry project is part of an over-all plan to develop 
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industries and improve all phases of Pakistan’s economy, 
according to Teesdale. 

“Tndustrialization is sorely needed,” he said. ‘‘Although it 
is predominantly agricultural, East Pakistan is so densely 
populated that there is not much room for farming. One 
area of about 500 square miles has 3000 people to the square 
mile. In all, there are 46 million people—roughly one third 
the population of the United States—in an area the size of 
Wisconsin, and much of it is heavily forested.” 

The principal forest covers 8500 square miles of hilly border 
land between Pakistan and Burma. It’s a difficult area to 
harvest, according to Teesdale, because the hills are rugged 
and extremely steep. 

All the woods are hardwoods, with the logs running 3 to 
4 ft. in diameter. As most of these heavy logs are sinkers, 
they must be supported by bamboo for the 90-mile float down- 
river from the cutting area to the sawmill at Chittagon. 

The most important species is gurjun, a dense wood that 
runs about 70 lb. to the cubic foot. Although lumber from 
this wood has a tendency to fuzz, it can be worked with very 
sharp tools and is suitable for the manufacture of furniture, 
Teesdale said. 

There are many problems still to be licked. For example, 
the logs can be harvested 12 months of the year, but they can 
be floated downriver only 6 months of the year when the 
water is high. This means many logs have to be stored 
without much protection for 6 months or more, which often 
results in considerable deterioration. This problem will be 
partially solved by the use of fresh water storage tanks and 
will be eliminated in a few years with the completion of a 
dam that will maintain an adequate water level to float logs 
to Chittagon all year round. 

As these problems are all solved, Teesdale believes, the 
forests will provide the provincial government of East Pakis- 
tan with a considerable source of income. 


Bac PapPer 


Today North America is producing 2!/, times as much wood 
pulp as Europe. This is a complete change in the world pro- 
duction of pulp as in 1933 imports to this continent were 7 
times as great as exports. Currently, North American ex- 
ports are larger than imports. The growth in the United 
States wood pulp capacity can be attributed to the change in 
consumption during the last six years; the increase demand 
for paper shipping sacks is a decided factor in this change. 
Domestic consumption of products made from wood pulp 
has expanded so greatly that better than 10% of the annual 
wealth of the United States is based on this industry and its 
products. 


WISCONSIN 


More than half a hundred sources of pollution on the Upper 
Wisconsin River above Stevens Point were cited at a recent 
hearing of the Wisconsin State Committee on Water Pollu- 
tion. Twenty-four municipalities pour raw and treated 
sewage into this stretch of the river, and thirty-three plants 
ranging in size from crossroads creameries to pulp and paper 
mills release industrial effluents to the stream. 


State testimony covered seven pulp and paper mills be- 
tween Rhinelander and Mosinee. It pointed to substantial 
improvement achieved by the mills since the last previous 
state hearing three years ago. At the same time, state 
authorities indicated they would like further progress from 
some mills. All three sulphite pulp mills on the stream are 
processing or treating their spent liquor to reduce its use of 
dissolved oxygen in the river water. 


J. M. Holderby, manager of by-products division of Rhine- 
lander Paper Co., made his company’s statement to the hear- 
ing. He testified, “Bhinelander’s installation for manufactur- 
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ing torula yeast from the wood sugar in spent sulphite liquor | 
and evaporating the residue for sale or burning has cost about |/ 
$1,000,000. It cuts the mill’s sulphite pollution by almost |i 
60%. Additional equipment to be installed next month will |’ 
increase this figure substantially. These nevertheless remain |, 
experimental processes because they fall far short of being |, 
self-supporting. We still are not sure how much they will| 
cost to operate. Any sulphite mill adopting these processes | 
is taking a real risk of both its income and its capital.” 

Speaking for Wausau Paper Mills Co. of Brokaw, David B. |, 
Smith, president, testified: “Our mill pumps all of its spent 
sulphite liquor and wash water to a lagoon for soil filtration, 
and thus none of our liquor goes unprocessed to the stream. 
So far this year 40,000,000 gallons have been lagooned, and |) 
the total will pass 45,000,000 gallons by the end of 1953.” 
State technical testimony showed that this lagooning, “has 
resulted in a significant decrease in the biochemical oxygen |j 
demand discharged. While the long-term effectiveness is 
yet uncertain, present indications are that stream conditions } 
below this mill should improve.” 

Marathon Corp. of Rothschild told of pioneering by in- 
dependent research Wisconsin’s first practical process for 
removing oxygen-consuming elements from spent sulphite 
liquor. This process, started up in 1937, converts the lignin 
of the Rothschild mill’s collectible liquor into a variety of prod- 
ucts ranging from vanillin flavoring to oil well drilling sup- 
plies. Company investment in the process exceeds $3,000,- | 
000. | 

l 
\ 


“For the past ten years we have spent more than $100,000 | 
a year on research to find ways of utilizing liquor fractions 
formerly unused, and thus reduce still further the effects of 
sulphite on the stream” said a Marathon spokesman. ‘We 
have made appreciable progress in this direction, and our re- 
search budget shows we hope to accomplish a good deal more.” | 

A pilot plant for producing a new-process veneer board is | 
in final planning stages in Minnesota. It would use chopped 
aspen for core, thus opening up a new market for millions of 
acres of timber growth. Tentative location for the pilot 


plant, financed by a $350,000 state grant, is Bemidji. 


MINNESOTA 


Outro 


Robert Fulton steamed from New York to Albany in 32 
hours in the first successful steamboat, Napoleon’s armies oe- 
cupied Berlin, Thomas Jefferson was in the White House, 
and Aaron Burr was tried for treason, when the first ream was $ 
produced in Ohio’s earliest paper mill. Ohio had been a 
state for only four years with Chillicothe its first capital. 
The year was 1807. 

On Aug. 1, 1806, an agreement was signed to build a mill 
near the mouth of the Little Beaver Creek, probably close to 
Fawcettstown in Columbiana County. This location is now 
East Liverpool. The signers of the contract were John 
Coulter of Brook County in Virginia, Jacob Bowman of | 
Brownville, Pa., and John Beaver of George Town, also in 
Pennsylvania. Called “The Ohio Paper Mills” it probably 
had two vats producing a good quality of paper, size 13 by 16. | 
The rags were selected and were given no detrimental chemi- 
cal treatment. This mill used a watermark, a crudely de- 
signed eagle, its wings spread and with the inscription 
“OHIO”; beneath this appeared the initials of the three 
partners, CB&B. Two grist mills and one saw mill were not 
far from this early paper mill and, since these were doubtlessly 
equipped with water wheels, it would seem reasonable to 
assume that the CB&B Mill also employed water power. 
Total employment was about 30 persons. Construction 
costs for two to four vat mills at that time ranged between 
$3000 and $8000. 

There were ten to twelve printing presses in the State at 
the time of this mill’s opening and with the growth of popula- 
tion stimulated by the recently acquired Statehood, other 
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paper mills were soon established. One such mill was built 
by Frank Howells at Lockport. Converting from a flour mill, 
he made wrapping, newsprint and writing; the amount of 
paper produced was small, the prices high. Around 1810 
Howell’s daily production was between 100 and 150 Ib. 
Chillicothe saw the foundation of its first mill between 1810 
and 1812, at Kinnikinni Creek. 

An interesting and very early establishment was the 
Waldschmidt-Kugler Mill also built in 1810 at Milford in 
Symmes Township in Claremont County. This mill lying 
on a bend of the Little Miami River only 16 miles east of 
Cincinnati, was probably the first in the Miami Valley region. 
Quite a bit is known about this mill, which is unusual, for 
records are meager regarding these earliest paper mills. This 
Milford mill was built by a young German immigrant paper- 
maker, Christian Waldschmidt, who came to the United 
States in 1786 and practiced his trade first in Pennsylvania. 
Pioneering spirit urging him West, he constructed the Mil- 
ford Mill with the assistance of John Smith, who became head 
vat man and dry loft boss. Construction lasted six months 
and a contemporary reference mentions the “difficult build- 
ing of the huge overshot waterwheel.’’ The mill was worked 
mostly by German immigrant workers and papermakers from 
Germany. One of these was Matthias Kugler who started 
there with a monthly wage of $8.00. Kugler soon became 
the mill owner’s son-in-law, and special mention is made of 
this by Dard Hunter. 

During an epidemic of 1814, Waldschmidt died, Kugler 
became master; thereafter the mill was known at Matt 
Kugler’s mill. An early watermark was used here also, con- 
sisting of the letters W&C, beneath which appeared the word 
“MIAMI.” Rags were bought for three and four cents a 
pound, wrapping and writing were made and production con- 
sisted of 100 to 150 lb. a day. Unsubstantiated reports have 
it that this mill was later mechanized, even to the point of 
having had an early fourdrinier. This would seem rather 
doubtful, however, in the light of the fact that the Wald- 
schmidt-Kugler mill was closed in 1850 and the building con- 
verted to other uses. 


—from Ohio Tappi, Dec. 11, 1953, by Ernest F. Barker 


Str. Reeis 


St. Regis Paper Co., New York, N. Y., announces that, 
effective Jan. 1, 1954, T. E. Button, vice-president of St. Regis 
Sales Corp., sales subsidiary of St. Regis Paper Co., is ap- 
pointed sales manager for bleached and unbleached sanitary 
and specialty boards (including drum liner and can stock), 
and bleached cup stock and similar papers manufactured at 
St. Regis kraft mills at Tacoma, Wash., and Pensacola, Fla. 

St. Regis also announces that Arthur B. Recknagel retired 
as technical director of forestry for St. Regis on Dee. 31, 
1953. However, Mr. Recknagel will continue on a consult- 
ing basis. He will continue to assist in the scholarship pro- 
gram which the company has established in forestry. 

Mr. Recknagel assumed his present position with St. Regis 
in 1947, after previous consulting work with the company. 
He has served as head of the Forestry Department at the 
University of British Columbia, Vancouver, B. C.; Area 
Forester of the U.S. Forest Service; and Professor of Forestry 
at Cornell University, Ithaca, N. Y. Mr. Recknagel is a 
member of the Council of the Society of American Foresters; 
and a member of the Forest Policy Committee and Forest 
Industrial Council of the American Pulp and Paper Associa- 
tion. He is also the author of forestry textbooks and articles. 


Onto BoxBoarD 


Children of company employees will have an opportunity 
to go to college under a scholarship plan announced recently 
by Wayne Young, president of The Ohio Boxboard Co. The 
Ohio Boxboard Co. Foundation Scholarship Plan has been 
established as a significant part of the company’s celebration 
of its 50th Anniversary. 
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The two winners of the yearly awards will receive $500/ 


annually for four years while working toward any recognized 
academic degree. Once granted, the scholarship will con- 


tinue in effect as long as designated personal and academic | 


standards are maintained. 

“We know,” said Young, “‘that future progress In our com- 
munity and our country will be made with leadership sup- 
plied from our present young people. By assisting outstand- 


ing students to develop along the lines of their choice, we are |. 


encouraging individual effort, and rewarding demonstrated 
merit. We are glad to be able to do this.” 

Any child of an employee with two years’ service or any 
child of an employee who had five years’ service immediately 


prior to death or retirement may make application for at 


scholarship. These candidates will be considered by a three- 
men committee including a college educator, an independent 


professional or business man and a representative of the com-) 


pany. - Winners will be selected, after testing for scholastic 
aptitude, on a basis of ability, character, personality, and} 
financial need. 


Camp 


Completion and start-up of the new bleach plant of Camp 
Manufacturing Co. at Franklin, Va., is the culmination of 
several years of careful study and planning on the part of the 
company combined with the efforts of its engineers, contrac-} 
tors, and equipment builders. The job of translating the | 
aims and decisions reached in the various conferences into | 
actual working plans and specifications was undertaken by jj 
the J. E. Sirrine Co., Engineers, in December, 1951. By early { 
Summer, 1952, preparation of the site and the construction j 
of foundations was in full swing. In September, 1953, the | 
plant was completed, and testing and adjusting the equip- } 
ment begun. 

The ultimate program for bleaching, as presently conceived, | 
will provide two complete and independent lines; one for 
pine, with a basic rated capacity of 250 tons per day of fully | 
bleached pulp, and one line for gum, with a basic rated capac- | 


General view of the exterior of the new bleach plant at | 


Camp Manufacturing Co. 
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‘operating floor, a distance of more than 60 ft., except a smai! 


|] 
ity of 100 tons per day of fully bleached pulp. With this l 
ultimate aim in mind, the plant as now constructed and oper- }; 
ated consists of two partly completed bleaching lines so ar- }) 
ranged that their facilities may be combined to provide full |) 
bleaching for 250 finished tons of pine stock, or 100 tons of |) 
gum stock, or a combination of 150 tons of pine stock and 100 |) 
tons of gum stock. In all instances the gum and pine stocks } 
will be treated in separate chlorination towers, but may be} 
combined in succeeding stages. 

The pine line, as presently constructed, consists of a low} 
density chlorination stage, high density first caustic stage, } 
high density first hypo stage, and high density second caustic | 
stage. The gum line consists of a low density chlorination } 
stage, a high density first hypo stage, and a high density } 
second hypo stage. Construction of caustic stages in the 
gum line has been deferred for the present and the two hypo 
stages are used in parallel to provide, temporarily, a second | 
hypo stage for the pine line. The towers in these two hypo 
stages are all-purpose towers suitable for either hypochlorite) 
or chlorine dioxide bleaching. 

Specifications and working drawings are under preparation jj 
at the present time by the J. E. Sirrine Co. for the installation i 
of a chlorine dioxide bleach making plant under the Solvey} 
process, with the conversion of the present final hypo stage} 
to a chlorine dioxide stage; for which provision had been} 
made in the initial plans but deferred until this process had} 
been proved. 


Building and Miscellaneous Structures 


In view of the quality of product desired, every effort} 
was made to secure the finest equipment and house it in a| 
building befitting such a product. No expense was spared 
to provide the ultimate in control, cleanliness, convenience, § 
good housekeeping, safe working conditions, and efficient} 
operation. The building is constructed of steel, brick, and) 
concrete, and occupies an area 75 by 117 ft. It is supported¥ 
on more than 900 piles, 35 ft. long with a 31/2-ft. thick con-) 
crete cap. There are no exterior walls from ground to the: 


room on the second floor used for bleach making. Two smal 
enclosed areas in the center of the building house the uni 
substations and control centers. 

From the operating floor to the roof, the building is com- 
pletely enclosed with walls of brick and glass block. This: 
enclosure houses the washers, instrumentation and electrical. 
control panels, laboratory, stock meters, heating and ven-) 
tilating equipment, and rest room. The instrument panelsih 
and laboratory at one end of the room are isolated from the 
washing area by tile and plate glass partitions. | 

In keeping with the policy of quality and cleanliness, the) 
walls are provided with a buff-colored glazed tile wainscoting, | 
and the floor surfaced with red quarry tile. A transite coiling B 
with flush type fluorescent lighting fixtures, is suspended from} 
the roof trusses. The attic space between the ceiling and the 
roof acts as a plenum chamber for the fresh air supply. Fif- 
teen anemostat outlets are distributed over the washer room 
ceiling to provide proper ventilation. 


Special care has been exercised to minimize or preventh 
humid or fume laden air coming in contact with electrical orp 
control apparatus. Panel boards and operating consolest 
are continuously purged by an independent air supply. Thely 
motor control and unit substation rooms are likewise coD-| 
tinuously swept by their own independent air supply system.| 
Bleach making and chlorine handling rooms are each pro} 
vided with their own independent exhaust fans. The prine} 
pal ventilating system provides filtered air equivalent to six! 
changes per hour in the washer room, panel room, and labora-} 
tory. An exhaust system, connected to all six washer hoods,} 
removes approximately 5000 c.f.m. through each hood. The} 
same exhaust system connects to each of the high density) 
towers to prevent escape of steam and fumes into the building. 
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ll of the ventilating equipment has sufficient capacity to 
andle both bleaching lines when completed. j 
Carrying out the scherae of cleanliness and good house- 
eeping was borne in mind in choosing the interior paint. 
Jalls above the buff wainscoting are painted white. 


ower, Water, and Miscellaneous Utilities 


Power to operate the bleach plant is delivered to the build- 
ig at 13,800 v. and transformed to 440 v. by three General 
lectric 1000-kva. high impedance unit substations. These 
re housed in the same rooms with the motor control centers, 
so by General Electric Co. One control room contains two 
nit substations and control centers for the motors driving 
umps, circulators, air compressor, and miscellaneous elec- 
ical equipment on the ground floor and lower half of the 
ulding. 
|The other control room houses one unit substation, control 
snters for driving mixers, ventilating equipment and other 
ectrical equipment cn the upper floors. Also housed 
}is room are the package power supply units for the variable 
veed drives on washers and stock meters. These ae and 
e d.c. motors they operate were furnished by Louis Allis Co. 
'Cold fresh water is su pplied to the bleach plant directly 
pm the pulp mill headers. A portion of this water is re- 
umped in the bleachery to furnish high pressure for the wire 
saning showers. Another portion is put through heaters 
provide hot water for washing showers. All water is 
etered. 
bSteam for heating the water and for heating the stock in the 
ip mixers is also obtained directly from the pulp mill 
aders. This is supplied through a single line provided with 
recording flowmeter by which the total steam consumed by 
e bleachery may be measured. 
Compressed air for instrumentation is supplied by an 
gersoll-Rand 7 by 7-in. ES-1 compressor, complete with 
fercooler, receiver, and other accessories, installed on the 
bund floor. 


Wach Liquor Making and Chemical Handling 


Special spur tracks were built to accommodate chlorine and 
fistic cars. Caustic is received as a 50% solution and 


The chlorination towers 
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FOR LAMINATING 


@ PROXMELT 18-149-3. For combining foil, 
film, or glassine to boxboard. This Proxmelt 
has good compromise between adhesion, flexi- 
bility, and lack of penetration into the board. 
Moisture vapor impedance is excellent. 


@ PROXMELT 22. A viscous high tempera- 
ture type laminating adhesive. The bond 
formed by this Proxmelt between foil and cork 
4 paper is strong and flexible—and closes pin 
holes. 


@ PROXMELT 18-69-2. Where a_ sticky 
resinous bond between film or foil and paper or 
glassine is required, this Proxmelt is recom- 
mended. Molten viscosity is low enough to per- 
mit laminating on a waxer. 


FOR COMBINING 


@ PROXMELT 30-104-4. A concentrate of 
butyl rubber in microcrystalline wax, this Prox- 
melt is used to up-grade adhesion and flexibility 
of all wax and micro type molten adhesives. 


@ PROXMELT 14-291-D. A molten type ad- 
hesive used to combine foil to paper, glassine, 
cork and scrim with heat and pressure. It is 
applied by hot melt machine technique, and re- 


quires quite high temperatures. 


FOR HEAT SEALING 


@ PROXMELT 


lissue, paper, and glassine backed foil to render 


Applied to foil, and to 


them heat sealing. Used on bag sealing lips, 


bag tags, tabs, labels, wrappers, ete. 


e@ PYROXCOTE 23-144. This heat sealing 
plastisol was developed to produce a heavy coat- 
ing where seals of great strength and flexibility 
are needed. Seals under relatively high tem- 


perature and pressure. 


We'll be glad to furnish samples, and to consult 
with you on methods of using our products. 


~ PYROXYLIN PRODUCTS, Inc. 


CHICAGO 32 
PAOLI, PENNA. WICHITA 


Photograph by courtesy of the 
Champion Paper & Fibre Co. 


DD BEATEX 
TO THE BEATER Zo Getz. 


Better dispersion of ink, wax, etc. 


More uniform hydration 


Better lacing of fibers 


Better retention of fillers 


Reduced beating and jordanning time 


Lower drying costs 


Better control of slime 


Improved absorbency 


These are some of the improvements offered you by Magnus 
Beatex. Write for a copy of the Paper Mill Handbook to get 


the complete story. 


MAGNUS CHEMICAL CO., INC. 
104 South Ave., Garwood, N. J. 


In Canada: Magnus Chemicals, Ltd., Montreal 
Service Representatives in Principal Cities 


pumped from the tank car to storage tanks in the causticizin 
building. Automatic dilution equipment was installed adja- 
cent to these storage tanks for reducing the strength of tha 
caustic solution from 50 to 5%. Storage tanks are also pro) 
vided in the causticizing building for the 5% solution, from), 
whence it flows by gravity to pumps on the ground floor off, 
the bleach plant. These pumps deliver the caustic to the 
hypo making room on the second floor and the pulp mixers nt 
the caustic extraction stages. Consumption is metered and 
recorded. The portion delivered to the hypo making room id 
combined with chlorine to make sodium hypochlorite. | 

Chlorine is received in liquid form in tank cars and delivered) 
to the bleach making room on the second floor by padding the 
car with dry compressed air. Since the flow of chlorine musts 
be uninterrupted every precaution has been provided to 
assure a steady supply. Two tank cars are always on track 
and connected up, except during the short period required to 
remove an empty car and bring up a full one. Automatic 
signal devices warn the operators whenever the car from which} 
chlorine is being drawn approaches the empty mark. Switch- 
ing from one car to another is only a matter of seconds. 


When the liquid chlorine from the car reaches the bleach} 
making room, it passes through a steam-heated vaporizer 
where it is transformed from a liquid to a gas at a temperature} 
of 110°F. The heated gas then passes through a regulator de+ 
signed to maintain a constant pressure 50 p.s.1. in the supply) 
lines to the process equipment. Various safety devices are} 
provided to minimize the hazards of chlorine handling. 

The equipment for continuous, automatic manufacture of| 
sodium hypochlorite is housed in the same room with the 
chlorine vaporizing equipment. Here 5% caustic is combined 
with chlorine gas in the proper proportions to form the hypo} 
bleach solution. Two structural glazed tile tanks, erected by} 
Stebbins Engineering and Manufacturing Co., provide ap-| 
proximately four hours’ storage of dilute caustie and hypo} 
Centrifugalpumps deliver the hypo to the operating floor for! 
use in the bleaching process. 


Process Equipment and Instrumentation 


On a mezzanine above the operating floor are located tw» 
Impco stock meters equipped with DeZurik consistency’ 
regulators. One, a 28-in. meter, is for measurement of thea 
gum stock delivered to the bleachery. The other, a 60-in. 
meter, also equipped with a DeZurik regulator, measures the # 
pine stock delivered to the bleachery. Each meter is pro-# 
vided with an automatic level control and tonnage recorder.) 
Both are driven by variable speed motors and are operated 
automatically from the main control panel in the control roomif 
on the washer floor. Unbleached stock from storage is de-} 
livered to the meters by Allis-Chalmers stock pumps through}! 
transite pipe lines. From the meters the stock flows by grav-j# 
ity to the base of the chlorination towers at a consistency of 
31/2% (air dry). 

The chlorination towers are of a new design and possess 
many advantages over older types. Both have steel shells!) 
and are rubber lined instead of the conventional tile lining. 
This provides greater capacity for the same size tank shell, 
and is expected to require far less maintenance. Both towers 
are located outside the building and equipped with their own |) 
vent system. They are easily accessible from the operating 
floor by means of a catwalk. Both towers are 65 ft. high and 
11 ft. in diameter. The pine tower widens to 181/> ft. in}! 
diameter 20 ft. above the ground. Rubber-lined Impeo} 
external circulators, one at the base of the gum tower, and}! 
two at the base of the pine tower, give the stock and chlorine} 
gas, which is injected into the circulators, a rapid mixing. f 
Towers are upflow type with launder overflow at the top. 
All rubber lining in the chlorination towers was installed by} 
Raybestos-Manhattan, Inc. 


The dilute stock from either or both chlorination towers is| 
pumped to a 8 by 16-ft. rubber-covered cast iron, double valve |, 
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mpco washer. Good washing and relatively high density 
we obtained without press rolls. This washer, like all the 
ucceeding washers, is provided with the latest type of 316 
tainless steel hood. Wash water supply lines come up 
hrough the floor to connect to the shower manifolds. There 
s no overhead piping to mar the appearance of the room or 
nterfere with the movement of the overhead traveling crane 
vhich spans the entire washer room. All washer vats are of 
uff tile, erected by Stebbins Engineering and Manufactur- 
ng Co., and jointed with special chemical-resistant com- 
ounds. 

Stock discharged from the chlorination washer, and all the 
ucceeding washers except the final stage, drops into an Impco 
louble shaft mixer directly below the washer. Steam and 
nd chemicals are added here and thoroughly mixed. The 
aixers, which are located on the tower roofs, discharge directly 


BO the towers below them. 
_ All the high density towers in the pine line; i.e., first and 


econd caustic and first hypo, are similar in height and general 
esign. All have steel shells 49 ft. 6 in. high with a reinforced 
onerete slab roof. All have 3-in. tile linings installed by 
tebbins Engineering and Manufacturing Co. The two 
ustic towers have a net inside diameter of 10 ft. 0 in. and 
e first hypo tower a net internal diameter of 17 ft.6in. The 
vo all-purpose towers in the gum line are 49 ft. 6 in. high 
Iso, but have a domed steel roof concrete slab above it. 
ining is of special acid-resistant brick with special mem- 
rances between the lining and tank shell. Internal diam- 
er of these two towers is 14 ft. 6 in. 


All high density towers are equipped with Impco internal 
reulators and dilution nozzles at the base. Caustic towers 
ve one circulator each and hypo towers two circulators 
ich. Dilution of the stock from high consistency to pump- 
g consistency in the bottom of the towers is automatically 
mtrolled by the power demand of these circulators. 


In each case the stock is pumped from the base of the 
wers to the washer for that stage by Allis-Chalmers stock 
mps. White water dilution pumps are also Allis-Chalmers. 
All washers in the pine line are 8 by 16 ft. high submergence 
}pe, manufactured by Improved Machinery, Inc. All are 
jst iron, double valve type except the final washer which is 
#| stainless steel, single valve type. The chlorination stage 
jsher is rubber covered. The two caustic washers above 
“e hypo towers in the gum line are 8 by 10-ft. cast iron single 
tlve type. Vacuum is created in all washers by white 
‘iuter drop legs to seal boxes. Stock discharged from the 
al washer passes through a pan-type DeZurik consistency 
szulator from whence it flows by gravity to the new bleached 
ock storage chest. 


‘| Main operating floor of Camp’s new bleach plant 
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NEED CLEAR SPARKLING 
€ WATER IN YOUR MILL? 


N-Sol Activated Silica (made with N® Silicate 
and a reacting chemical) can help to improve the 
quality of filter water. Used with alum, ferric 
salts or other coagulant, N-Sol activated sol 
forms highly active floc that enmeshes suspended 
matter and settles rapidly. 


Some results... 


Reduced raw water color by more than 90% 


Reduced turbidity 


Broader pH range of 
treatment 


Effective winter or 
summer coagulation 


FREE to paper mills... 

- water treatment refer- 
ence file. Also samples for 
making jar tests in your 
laboratory. 


N-Sol® Processes for preparing acti- 
vated silica sols are licensed to users 
without royalty fee. 


PHILADELPHIA QUARTZ COMPANY 
1141 Public Ledger Building 
Philadelphia 6, Pa. 


PQ” Silicates of Soda 


METSO® DETERGENTS 
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Each stage in the bleaching process is controlled from ¢ 
console panel in front of the washer for that stage. Al}) 
motor push buttons, valve controls, pressure gages, flow indi} 
cators, and speed controls necessary to start up, operate, o} 
| shut down one complete stage are located on that console}, 
In conjunction with each console, any necessary records 0} 
flows, temperatures, levels, or consistency are made on | 
recorders mounted on the main instrument panel in the glass}: 
enclosed room. As a further aid to the operator, a graphic 
panel, representing in symbol each and every major piece 0}! 
equipment and pipe line, has been provided as a section of thé 
main panel. All the equipment comprising each stage is 
grouped by color scheme to represent the portion of the proc 
ess controlled from each washer console. All the levels} 
pressures, flows, or other operating data are indicated. A req 
light on each pump, washer, circulator, or other piece of moy}) 
ing equipment indicates whether or not that itern is in opera} 
tion. . No control or recording equipment is included on the) 
graphic panel, it being solely an indicator of what equipment 
is in operation and how it is performing. 

In addition to the main control panel, an auxiliary pane} 
known as an accounting panel has been provided. On this aré 
mounted recording and totalizing instruments for total steams 
cold water, hot water, and stock furnished to the bleach plant) 
| Starting push buttons for remote operation of bleach liquoy 
| supply pumps and miscellaneous items complete this panel} 
% ANILINE PRINTING | No expense has been spared to obtain precise control and 
eliminate wasted man power in designing the instrumentation 
for this plant. Practically all the instruments and panels werd 
furnished by the Minneapolis-Honeywell Regulator Co. 

The testing laboratory adjacent to the panel room has beers 
equipped with the latest scientific apparatus for precision 
control of the quality of the product. 


DYESTUFFS 


and 


AUXILIARIES | 
for the Paper Industry 


% BEATER >» CALENDER | 


% COATING MACHINE 


GEIGY DYESTUFFS 


DIVISION OF GEIGY CHEMICAL CORPORATION 
B9-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


dyestuff makers since 1859 


ziyy 


Appleton, Wis. + Boston * Charlotte, N.C. + 
Philadelphia Portlond, Ore, 


The new bleached stock storage chest is constructed with 


REPRESENTATION IN THE A 
glazed structural tile walls and concrete floor and roof slab! 


U.S.A. AND CANADA: 


Chicago + Los Angeles + New York 


Providence, R. |. 


Reaction of 3,” Auto-Flex in 48” 
dia. dryer, Very low leverage. 


Reaction of 9%” ordinary bent 
pipe. Syphon in 48” dia. dryer. 
High leverage. 


THIS SYPHON HOLDS ITS POSITION 
AND SERVES INDEFINITELY 


Midwest Auto-Flex sy- 
phons have been on the 
market for years and many 
thousands are in service 
for two very excellent 
reasons — they hold their 
position — they wear in- 
definitely. 


l. The spring and brace 
holds the end of the pipe 
at the proper distance from 
the bottom of the dryer. It 
cannot take any other 
position—hence, proper 
water and air removal. 


2. The cantilever leverage 
exerted is lower than with 
bent pipe syphons, only 
170# vs 3544. It clears in- 
stead of dragging on the 
journal and rapidly wear- 
ing out. 


Order a get acquainted dozen. Performance guaranteed. 


MIDWEST- FULTON MACHINE COMPANY 


DAYTON, OHIO 
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| 
Toronto, Canada | 
| 
| 


The chest is rectangular in shape, measuring 75 ft. 4 in. by 4 
ft. 6 in. outside. The interior height is approximately 16 fi! 
from floor to ceiling. Circulation of the stock is accomplished 
by four propeller type agitators furnished by Dilts Machines 
Works. 

Supervision of construction was under the direction of W.C.§ 
Coker, plant engineer for Camp Manufacturing Co., assisted 
by A. J. Coleman as resident engineer representing J. 1. 
Sirrine Co.; with Tidewater Construction Co. of Norfolk.§ 
Va., as general contractors. 


CONTAINER LABS 


Charles J. Zusi, president of Container Laboratories, an4 
nounces that, at a recent meeting of the shareholders of the} 
corporation, three new directors were elected to the boardi@ 
Douglas Peacher, Richard Snideman, and Maleolm K. Whytels 


St. LAWRENCE 


The Wright Co., Inc., sellers of newsprint for St. Lawrences 
Corp., Ltd., in Canada, are advising their customers that thei 
new machine at Red Rock, Ont., Canada, is expected to be imi 
production late in March, 1954, and shipments to customers! 
should start by April 1. 

St. Lawrence will be the fourth largest pulp and paper pro 
ducer in Canada after completion of their $22,000,000 im 
provement program, which includes new paper machines 1 
their mills at Red Rock and East Angus, Ont. 

St. Lawrence will have 13 machines and auxiliary equipment 
producing approximately 386,000 tons of newsprint annually} 
234,000 tons of kraft and capacity for 53,000 tons of surplus 
market groundwood and sulphite, totaling 673,000 tons ob 
pulp and paper. ~ 

The mill at Red Rock will have a daily capacity of 200 toné 
of newsprint (approximately 60,000 tons annually) and 60 
tons daily of kraft paper and container board. 
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T. CROIX 


Building alterations are now under way at St. Croix Paper 
0., Woodland, Me. The construction has been ordered to 
ake room for the installation of a second supercalender. 
‘he new unit will have a trim of 72 in. Company officials 
sport that they expect the supercalender to be in operation in 
he Spring or early Summer of 1954. 


yP 


If roadbuilders have a paradise, it certainly isn’t north of 
spanola, Ont., where KVP construction crews face all of the 
sual problems, plus a few special ones of their own. 

One of their difficulties arises from the fact that the region 

undeveloped, so instead of staking out a route down a 
andy country lane, the woods engineering department has 
) locate its proposed site by means of aerial photographs. 

During the Summer, chief surveyor Morris Fisher and a 
pmpanion blaze trees along the proposed trail. The follow- 
g Winter a road locating party takes to the bush in order 
» survey the center line. 
| By Spring, the construction crews are ready to move out. 
ssistant woods manager Donald Gray sometimes has as 
any as 75 men working at once, but both the foreman and 

e size of the work force vary as the job progresses. 

/ Early in May, the bulldozers begin their task of clearing the 
4y. As soon as they have made the necessary 20-ft. swath 
rough the forest, the trucks, graders, and cranes move in. 
Neir job is to cut down the high spots, fill in the low ones, and 
sade off the rough places, leaving only the gravelling opera- 
pn to make the job complete. 
(It isn’t as easy as it sounds, however, if the road happens 
be from Ramsey to Sultan. For in addition to a number of 
peks which must be crossed, there is a fairly sizable river. 


)But bridging a river has been a simpler operation since 
jorld War IJ when an Englishman named Bailey came up 
Ith his “‘life size’’ erector set that can be assembled in a very 
ort time. KVP used a Bailey bridge for the first time this 
ar, and managed to throw a 100-ft. span across the Woman 
ver in just 11 hours. 

The 15-mile road from Sultan to Ramsey is almost com- 
tte now, though it represents no more than a small part of a 
tg range building program that calls for 15 to 20 miles 
ually. 

Road building is seasonal, but five full-time men are needed 
#maintenance alone. At present, KVP has 134 miles of all- 
ather roadway, which is maintained at a cost of about $300 
i mile. 

Jf course, actual construction is much more expensive. 
ezess roads cost $5000 per mile, and haul roads run as high 
$7500 though they both pay off in faster and cheaper truck- 
4 operations. 
ICVP is fortunate in that the Canadian Department of 
izhways cooperates on some of the maintenance problems. 
}unorganized townships there are public roads which are 
ed as links connecting the company’s private roads, so 
jsmuch as KVP as well as the public use them, maintenance 
ets are shared by the Department of Highways and the 
ipany. 


/YONIER 


“he outlook for continuing high sales of chemical cellulose 
domestic customers at this time appears good. Overseas 
rkets look equally bright from Rayonier’s position. Ex- 
‘Its of all types of chemical cellulose registered an increase 
00% for the second half of 1953 as compared with the 
te 1952 period. This represented 16% of total shipments 
this period, approaching Rayonier’s anticipation of 20% 
‘\roduction for overseas chemical cellulose users. 

Jayonier’s optimism for continued expanding export mar- 
(3 for chemical cellulose is based upon several visible fac- 


[PPI - February 1954 Vol. 37, No. 2 


Motor Driven Model A Tester 
_ With Hydraulic Clamping Device 


Recognized 
the World over 
as the Standard 

Bursting 
“Test 


Especially designed for testing corrugated container board. 
Larger clamping area and reproducible clamping at any de- 
sired pressure eliminates crushing and slippage of the sample. 


Write today for prices on these new testers, also the 
cost of converting your present Model A machines. 


B. F. PERKINS & SON, INC. 
Holyoke, Massachusetts 
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tors: foremost is the accelerated rehabilitation and revitaliza- 
tion of cellulose-using industries in Europe and Japan, now 
being felt in cellulose producing countries. The United 
States has increased chemical cellulose production over 273% 
since 1935, the year marking the introduction of the first 
specific type of chemical cellulose produced for a specific prod- 
uct other than rayon. For 1953 the United States will have 
produced more than 715,000 tons. This represents nearly 
50% of the free world’s 1953 production. 


Increased world demand for chemical cellulose can best be 
satisfied by North American producers, as the economic 
source for cellulose is trees. For only on the North American 
Continent are trees economically replenishable. 


The rising acceptance of the cellulosics parallels recent ad- 
vances made in cellulose chemistry. These are the new, im- 
proved chemical cellulose for such products as tire cord, rayon, 
cellophane, film, and the cellulose gums. Superior tire cords 
and washable rayons with new high tensile strengths are soon 
to become available through the development of new cellulose 
types such as Rayocord-X which make it possible to utilize 
the textile industry’s new high-stretch spinning techniques. 
This forecasts new markets for chemical cellulose,as the cellu- 
losic fibers with their low costs may now invade the sheeting, 
handkerchief, shirting, and other soft goods markets hereto- 
fore dominated by natural fibers. 

There are indications Rayonier’s policies of published and 
stabilized pricing, regardless of market fluctuations anywhere, 
are being adopted by cellulose producers outside the United 
States. It has been Rayonier’s contention that cellulose- 
using industries profit from such supplier policies. Price 
stability is an important sign of increasing world-wide ac- 
ceptance and demand for the cellulosics and a strengthening 
of their markets. 

Sales of chemical cellulose to United States cellophane, 
tire cord, plastics, and film industries remained at a high 
level during 1953 and the sales outlook for 1954 to domestic 
and overseas customers is attractive. Rayonier does not 
foresee any price reductions in chemical cellulose at this time. 
Neither labor costs nor costs of services and supplies essential 
to chemical cellulose production have been reduced, and there 
are no indications that these costs will decrease in 1954. 

Nor can we say that the United States consumption of 
chemical cellulose will accelerate rapidly in 1954. A “‘snow- 
balling” or “‘explosive”’ increase in its consumption for any 
specific product has been the industry’s history. Chemical 
cellulose growth has been remarkably greater over the past 
25 years than most basic raw materials, including steel. But 
for the future, the over-all growth of chemical cellulose will 
probably be more steady and sure. 

There will be major new uses for chemical cellulose in the 
future requiring production facilities far in excess of today’s 
free-world capacities of some 3,100,000 tons. Industry pro- 
jections show this capacity to be 3,500,000 tons by 1955. But 
the fact that all converters are not always at full capacity at 
one time is an equalizing factor placing the chemical cellulose 
industry into essential balance. 

Broader markets for chemical cellulose are seen as living 
standards in the free world improve. While the United 
States consumes annually over 7 lb. of the cellulosic fibers per 
capita, the 2 billion free people outside use less than 1 lb. each. 
An increase of only 1 lb. per capita consumption in the free 
world outside the United States would require a 33!/;% in- 
crease in world chemical cellulose capacity. 

Rayonier fully expects this increased demand and is pre- 
paring for it. By March, 1954, the company’s fifth and 
newest mill at Jesup, Ga., will be in operation. It will have 
an annual capacity of 87,000 tons. Being constructed as 
“a mirror image” plant, this capacity can be doubled with 
comparative ease. 

Rayonier’s confidence in a steadily rising world-wide de- 
mand for cellulosics is supported by recent surveys which 
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forecast world consumption of rayon and acetate fibers alonjj 
attaining an annual production of over 7 billion pounds bj} 
1960. This is an increase of approximately 100% over cu 
rent production and consumption figures. 


—Year-end statement of Clyde B. Morgan, president, Rayonier Inc., Ne 
York, N: Y¥. 


PowELL RIVER 


It is just over 41 years since Powell River Co. turned ou|! 
the first sheet of commercial newsprint ever manufactured i 
Canada west of Ontario. The story of Powell River’s de 
velopment during these years is the story of Canadian pul 
and paper, now Canada’s first manufacturing industry. 

When the first rolls of paper were whisked off the papey 
machines in April, 1912, total production of newsprint i 
Canada was less than 400,000 tons. The United States wa) 
the world’s foremost producer, with Great Britain and Scan 
dinavia next in line. 

Today, Canada is the giant among newsprint producers) 
Out of the approximately 10 million tons of paper manufac 
tured annually by all nations, Canada produces more tha 
one half. Canadian newsprint and pulp are sold in the fo 
corners of the world; from the borders of the Arctic Cireld! 
to the lands below the tropics; in the far east and throughout 
the western hemisphere. 

This emergence of Canada as the world’s foremost produces 
of newsprint is an outstanding development of our 20th ecenb 
tury industrial life. Throughout the 19th century the hugy 
reserves of power and timber, which form the basis of ou) 
pulp and paper supremacy, were largely undeveloped. AL 
late as 1880 there was not a single pulp and paper mill listea 
on the census of Canada. At the turn of the century, th 
total value of the Canadian pulp and paper industry totalec 
a few thousand dollars. 

The ten years following World War I witnessed the grea? 
forward leap of the industry to first place among world prot 
ducers. In 1926, with a production of approximately 1,500, 
000 tons, Canada’s output exceeded, for the first time, that 
United States mills. Today, United States newsprint pr 
duction has declined to about 1 million tons annually 
while Canada has increased hers fourfold. 

The twenties also saw a tremendous expansion of new milli, 
throughout the country—and even before the depession it 
1929, capacity of Canadian mills was far in excess of demandh 
With the depression of the thirties, bankruptcies and receiver# 
ships were common. In this period, Powell River, well man 
aged and with a sound financial background, weathereo 
storm, and took advantage of slackness in orders to improve 
existing installations and methods. The company swung! 
out of the depression in a sound competitive position—oné 
of the soundest in the industry. 

In 1930 Powell River installed its seventh newsprint mas 
chine, one of the three new machines to go into produetior 
in Canada between 1930 and 1948. 

Following the depression, the advent of World War II, and 
the expanded postwar demand for pulp and paper products 
the industry became re-established on a strong and s 
foundation. Demand had caught up with and surp 
capacity, and manufacturers were able to increase their assets 
and reserves. Today, the pulp and paper industry, after : 
retarded childhood and a shaky youth, has grown to powerful 
vigorous manhood. Its foundations are solidly entrenched 

Powell River, built on a sturdy foundation, has weath red 
all the shocks and impulses of her 41 years of uninterru 
production. Research, operating, and technical staffs 
combined to maintain the quality of their product an 
maximum output of their machines. Powell River was: 
first company to install a new newsprint machine after Wo! 
War II, and since that date has embarked on a progra 
modernization that has further increased output and im 
proved efficiency and quality. 
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“In its 41 years the company expanded production from 100 
tons to 1100 tons of newsprint daily, and since 1937 has installed 
equipment for the production of 135 tons of unbleached 
sulphite pulp daily. 

In 1953, as the Canadian pulp and paper industry breaks 
hew ground in production, Powell River, as the world’s lar- 
zest individual producer of newsprint, is proud of its contribu- 
tion to and its share in the development of this great Canadian 
industry. 


BROWN 


Another Brown Co. product scores a hit among leading 
United States manufacturers. This time it’s Solka-Floe, a 
ughly refined wood cellulose, similar in appearance to flour 
ind often called Brown Co.’s “miracle” product. 

The Liggett & Myers Tobacco Co. is now buying Solka-Floe 
rom Brown Co. for use as a filter aid in the manufacture of 
. & M cigarettes, believed to be the newest filter type ciga- 
ette on the market. 
| The Liggett & Myers Tobacco Co. disperses the Solka-Floe 
nm acetate fibers. These acetate fibers are what you see 
vhen you break open one of the filter tips. If you were to 
hake these fibers over a dark surface, you would notice some 
if the Solka-Floc dropping to the surface. Very little of it 
vill drop to the surface, however, because of the unique 
nethod Liggett & Myers has of dispersing it in the fibers. 

The acetate fibers, while they do a small amount of the 
ltering, are not the main reason for the cigarette’s efficient 
Itration. The Solka-Floc actually forms the long, deep 

ter for the smoke. 

Solka-Floe was developed in 1930 by Brown Co. and proved 
» be another “‘first’’ in the company’s constant effort toward 
pveloping new products from wood. 


. P. ANDREWS 


Effective Jan. 1, 1954, H. P. Andrews Paper Co., 14 W. 3rd 
., New York, N. Y., set up a chemical division that carries 
full line of sensitizing and processing chemicals for blue- 
int and diazotype. Ringwood Chemical Corp., Ringwood, 
.. has appointed Andrews distributor of the Edwal line of 
nsitizing chemicals tothe reproduction paper industry. 
The following information on the coating of reproduction 
pers is taken from a booklet titled “Reproduction Paper 
pating,” by Edward Jahoda, published recently by Andrews. 


| 
wating Chemicals 


)The chemicals for light-sensitive coating solutions are sub- 
#t to very specific requirements as to purity and strength. 
aaless they are uniform from batch to batch, the coating 
jeration will be hampered and consistent printing results 
‘not be obtained. Chemicals meeting these high standards 
1 be manufactured only by experienced chemical companies 
ch specialized equipment for production and laboratory 
‘trol. 

‘n the early days of the diazotype processes the diazo com- 
junds had to be manufactured by the paper coater. For 
weral years now, a great variety of stabilized diazo com- 
junds is available commercially at reasonable prices; due 
‘improved methods of manufacture and stabilization, they 
ii be safely shipped and stored for future use. For the 
iter to make his own diazos is as outdated a practice as for 
varchitect to coat his own reproduction paper. 

Yhe chemicals that can be supplied by us are listed in the 
flowing; they are packaged and shipped in moistureproof 
(jtainers or in heavy polyethylene film bags within fiber 
a Sources of supply for other coating chemicals will be 
‘nished on request. 

‘eprint Chemicals: 

jleveloper—a stabilized, solid peroxide compound, excellent 
‘br bluelines, not toxic, not staining. Cost as low as that of 
jotash. 
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New answer for calenders 


PACKLESS—Seal ring 
now redesigned for as 
much as 25% longer 


life. 


SELF-LUBRICATING 
—Special carbon 
graphite needs no 
lubrication. 


SELF-ADJUSTING— 
Pressure itself is seal- 
ing force. 


SELF-SUPPORTING— 
And now smaller and 
lighter for easier han- 
dling and installation. 


In today’s new Type S Johnson Joint 
you have an old favorite, streamlined 
to decrease size and price while in- 
creasing operating life. It is still com- 
pletely packless, self-lubricating, self- 
adjusting and self-supporting. For 
handling steam and condensate on 
calender rolls there never was a better 
answer than the Type S; with the 
Series 2000 you can save the cost of 
switching over quicker than ever. 


Get full information; write for catalog. 


~< 843 Wood St., Thred Rivers, Mich. 


MURES 


VAT BOX 


MAY BE TILTED BS 
For Rapid change ~ 
of screen sated 


and washing out7 


Particularly edaptable for running different colors and grades 
of paper and boerd stock—any operation where cleaning 
and preparing the screen for the next run demands contin- 
uous production without loss of time ... color changes 
may be made without tipping up plates . . . built for 8, 10, 
12 or 14 plates, Ask for complete details. 


D. J. MURRAY MANUFACTURING CO. 


ALL PARTS» 
IN CONTACT 
WITH PAPER 
ARE 
STAINLESS 


MANUFACTURERS SINCE 1883 
WAUSAU WISCONSIN 
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Mertone—a quality building precoat for blueprint paper. _ 
Persulphate (pot. )—for latitude formulas, to increase line pickup; 
used in small amounts. } 
Prussaid—forms a very light-sensitive compound for blueprint 
paper by combining with ferricyanide in solution. Very suit- 
able for extreme latitude papers with no bleed or burn-out. 
Used to increase printing speed of conventional formulas. _ 

Washaid—valuable for all types of blueprint solutions, especially 
for dark blue coatings; has a combination of useful properties; 
acts as wetter, thickener, wash-out agent, and stabilizer. Also 
used as additive to Mertone precoat solution. 


Diazo Compounds (Light-Sensitive ): 

Diazo No. 1—for ammonia process; gives a strong yellow coat- 
ing that permits easy inspection of exposure before developing; 
can be used in combination with other diazos. 

Diazo No. 8—for ammonia intermediates (brownlines), with re- 
sorcinol as coupler. 

Diazo No. 9—generally used diazo for ammonia bluelines and 
blacklines. Forms a blue, waterfast dye with coupler No. 111. 

Diazo No. 10—for ammonia blacklines of slow and medium 
printing speeds. 

Diazo No. 12—for moist process, neutral development. In small 
amounts with Diazo No. 14 for alkaline development. 

Diazo No. 14—for moist process, alkaline development. Re- 
places Diazo No. 57. 

Diazo No. 38—for ammonia bluelines and blacklines, all printing 
speeds; good stability. Ferms a blue, waterfast dye with 
coupler No. 111. Replaces Diazo No. 47. ; 

Diazo No. 49—for ammonia bluelines and blacklines, all printing 
speeds; exceptionally strong and stable compound; does not 
require stabilizers in the solution. Forms a blue, waterfast 
dye with coupler No. 111. 

Diazo No. 67—for ammonia redlines, with phloroglucinol as 
coupler. 

Diazo No. 77—for moist process intermediates, alkaline develop- 
ment. 

Diazo Litho—sensitizer for lithographic printing plates. 


Diazotype Couplers and Developers: 


A-developer—a solid source of ammonia, for the development of 
ammonia prints. 

No. 111—blue coupler for ammonia paper; forms brilliant, water- 
fast dyes with diazos Nos. 9, 38, 49. 

Chap—red coupler for ammonia paper; recommended with diazos 
Nos. 1, 8, 9, 38,49. Also for moist developer. 

Dinol—blue-green coupler for ammonia paper; recommended 
with diazos Nos. 9, 38, 49. 

M-developer—for moist process, alkaline development. Pack- 
aged in moistureproof film bags within black envelopes. Avail- 
able in units for 1, 2, and 4 quarts of solution, or in bulk. For 
the colors: black, blue, brown, yellow, red. Individual de- 
veloper formulations packaged on confidential basis, in mini- 
mum lots of 1000 units. 

Phloroglucinol—black coupler for moist paper. 

Resorcinol—brown, opaque coupler for ammonia and moist paper. 
Free flowing grade. 

YAA—yellow coupler for ammonia and moist paper. Color 
shader in ammonia blackline paper. 


Auxiliary Chemicals: 


Aluminum sulphate—iron free. Finest papermaker’s grade. 
Suitable for sensitizing solutions. 

Flosspowder—additive to precoats and sensitizing solutions. 

Foampowder—for smoother flow and better spreading of all types 


of coating solutions; helps to eliminate dry spots and facili- 


tates coating of hard-sized papers. 

Precoat M—for ammonia paper. Highly concentrated. 

Precoat P—for ammonia paper. Highly concentrated. 

Stabilizer—for diazotype solutions. Naphthalene trisulphonic 
acid, sodium salt. 

Thiourea—antioxidant. Special diazotype grade, iron free. 

Wetter No. 100—powerful, nonionic wetting agent. For coat- 
ing transparentized stock; prevents “‘silvering’’ of brownline 
solutions on regular stocks. 


For coating places where compounding of the sensitizing 
solutions is not practical we can supply dry mixtures of the 
chemicals for the complete formulation of blueprint or diazo- 
type solutions. 


Precoating 


To yield prints with strong lines and brilliant colors the 
coated paper must have a sufficient amount of color forming 
chemicals situated on the surface. Reproduction base papers 
must be sized to restrict penetration. Yet the sizing also 
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restricts the lateral flow and makes the paper less receptive |) 
for the sensitizing solution; it limits the amount of chemicals} 
that can be deposited. A superior coating surface can be} 
created by precoating the base paper with an inert, colloidal 
solution; this superimposes onto the surface of the sized paper |, 
a multitude of extremely small, discrete particles which in-} 
crease the effective surface area. Moreover precoating pro-} 
motes the lateral flow and compensates for the adverse effect |) 
of the sizing in this respect; in consequence the succeeding | 
coating of the precoated paper with sensitizing solution is 
greatly facilitated. While all papers show some improvement 
by precoating, not all of them show it to the same degree. 
Certain base stocks require slight modifications of the regular | 
precoat solutions to give the best possible result. Precoated | 
prints excel by their unmatched brilliancy. Entirely new 
standards of quality for prints have been established by our) 
precoat processes. 

Blueprint Precoat. The precoat material for blueprint| 
paper is a water solution of colloidal silica. It is obtained 
by diluting ““Mertone WB-2,” a product of the Monsanto 
Chemical Co. The Monsanto Chemical Co. holds the licenses 
on our precoat patents in the United States (No. 2,433,515), 
in Canada (No. 448,981), and in Great Britain (No. 647,197). 
All coaters who wish to practice the precoat process for blue-} 
print paper in these countries must acquire a sublicense from | 
Monsanto. Certain ingredients of the sensitizing solution 
can be incorporated in the precoat solution; this opens the 
way to new variations of coating formulas and procedures. } 
Feathering of writing inks and correction fluids on Mertoned) 
prints can be minimized by addition of antifeathering agents} 
to the precoat solution. Formulas for nonfeathering inks} 
can be supplied. 

Mertoned blueprints have an excellent pencil surface; 
markings and corrections can be made by pencil much faster® 
and more satisfactorily than by ink. Good results are being 
obtained with the blueprint marking pencils Verithin (Eagle 
Pencil Co., New York, N. Y.) and Colorbrite (Eberhard 
Faber Pencil Co., Brooklyn, N. Y.). Suitable colors: white, 
silver, yellow, green, red, orange. Color charts are availabie 
on request. 

Directline Precoat. The precoat processes for direct process 
paper are based on similar physical principles as the one fers 
blueprint paper. Colloidal silica can also be used for direct 
process paper, but it has some disadvantages. Much betters 
materials for precoating direct process papers are copolymersi 
of synthetic resins in colloidal water solutions. For the dif- 
ferent processes and for different coating conditions we have 
prepared a variety of precoat materials. Applications fort 
patents on the precoat process for direct process papers areli 
pending in the United States and abroad. | 

All precoated direct process papers have increased resis 7 
ance to the influence of the atmospheric moisture and there ' 
fore better shelf life. On direct process prints precoated witht 
synthetic resins writing inks and correction fluids do not} 
feather. ) 


Licenses for the use of the precoat process for direct paperit 
will be granted by us. Inquiries are solicited. 

Precoated diazotypes are distinguished by greatly im- 
creased contrast. Even weak pencil lines stand out sharply 
on the print background. The legibility of such prints is 
greatly enhanced. 


Wrapping of Sensitized Papers 


The wrapping of reproduction papers serves the dual pul> 
pose of protection against the light and against a change Of} 
moisture content, therefore the wrapping materials must be} 
both opaque and impermeable to moisture. Conventiona | 
methods of wrapping require multiple layers which are awk ! 
ward to handle and which do not always provide safe pro 
tion. The modern method uses a single sheet wrapper ¢0 
taining a film of polyethylene, one of the most moisture re ‘ | 
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. Blueprint Precoat 
397 , 480 2,165,166 
625 , 527 2,166,546 2,433,515 (Re. 
895,970 2,172,319 23,510) 
917,418 2,188,900 
1,500, 433 2,189, 264° 
1,518,997 2,196,788 
1,599, 147 2,199,368 
1,712,428 2,209,548 
W112, 342 2,209,917 
WiC), 155: 2,218,969 
1,861, 298 2,221,628 
1,877 , 246 2,229, (27% 
1,998 , 883 2,237 , 084 
62,014, 692° 2,238,301 
A 2,025,675 A 2,264,334 
2,093 , 421¢ 2,291,130 
2,093 , 738 2,917,521 
2,113,423 2,323 , 798 
2,126,504 2,323,799 
2,130,070 2,346 , 872° 
2,130,071 2,350,991 
2,135,872 2,398 , 986 
2,137,015 2,443 , 844 
2,154,506 2,495,661 
2,1 8,422° 2,517,111 
resins. The polyethylene film can be either coated on 


side of an opaque kraft paper or laminated between two 
ts of the same. Such wrappers assure much better pro- 
tion than most multiple wrappers at substantial savings of 
or in the wrapping operation; they are suitable for ship- 
nts to all climates, including the Arctics and the Tropics. 
e use of polyethylene wrappers for reproduction papers is 
g developed by the H. P. Andrews Paper Co. in close co- 
ration with the International Paper Co. 

olyethylene film resists the action of water, ammonia, most 
ents, and of many corrosive chemicals. It is an excellent 
isture vapor barrier over a wide range of temperatures. 
folding strength is extremely high. The films are neutral, 
rless, tasteless, not toxic, slow burning, and do not de- 
orate with age. 


T 
uM, 


The MVT is measured in grams, 
at 95°F. at a relative humidity 
of 95%, per 100 square inches 
during 24 hours 


y . 
‘2 ' % 2 MIL 


sture vapor transmittance of polyethylene in relation 
to film thickness 


olyethylene wrappers show equally low moisture vapor 
smittance (MVT) whether flat or severely creased. The 
TT of such a wrapper depends on the film thickness of the 
ethylene; see graph. 


Diazoly pe 
1,444, 469 2,178,771¢ 2,500,099 
1,594,470 2,183, 447° 2,501,874 
1,628,279 A 2,196,950 2,516,931 
1,755,318 A 2,197,4564 2,523 , 882 
1,752,174 2, 198,827° 2,523, 889 
1,753 ,059¢ A 2,199, 925¢ ZO2O Mol 
LT .f0008 A 2,205,991¢ 2,528,395 
1,756,400 2,209, 087¢ 2,528,460 
1,758,676 Ae 2521271959 2,529, 464 
1,760, 780¢ 2,215, 739¢ 2,531,004 
Te 710 3b22 A 2,216,137 2,531,091 
1,803 , 907 A 2,217,189¢ 2,531,485 
1,807,761 2, 228 , 562¢ 2, 0325 126 
1,811 ,0292 Ay -2;,233),038 2,532, (44. 
1,816, 989¢ 2,239 ,704¢ 2,533,185 
1,821, 281¢ A 2,241, 104¢ 2,536,398 
1,821 ,306¢ 2,245, 628/ 2,536,989 
1,837 ,679¢ A 2,246,425/ 2,537,001 
1,841, 653¢ 2,277, 409¢ 2,537,098 
1,841,801¢ A 2,281,895 2,537, 106 
1,845, 9894 A 2,286,656 2,537,919 
1,853 , 462 A 2,286,701¢ 2,541 , 727 
1,857 , 920¢ A 2,295,632/ 2,541, 886 
1,861, 330¢ 2,298,444 2,542,560 
1,870, 930¢ 2,308 , 058° 2,542,566 
1,906, 240 2,311 ,016¢ DAD ilo, 
1,926 ,322¢ Ae 2,313, 288¢ 2,542,716 
1,934,0114 2,318, 352¢ 2,542,848 
1,936, 957 A 2,322,982 2,542,849 
A 1,964,358 2,326, 728¢ 2,542,850 
A 1,966,755¢ 2,336,309 2,545,057 
A 1,967,3714 2,350, 843 2,545 , 423 
A 1,971,966 2,354,088 2,546,791 
1,973, 788¢ 2,374, 563 2,547 , 843 
A 1,983,005 2,375,366 2,548,845 
A 1,989,065 A 2,378,583 2,901,133 
A 1,993,812 2,381,984 2,551,570 
A 1,994,735¢ 2,405, 523¢ 2,552,304 
2,014,744: 2,411,811 2,552,355 
A 2,022,014/ 2,416,021¢ 2,560, 137 
A 2,026,292 2,416,773 2,566 , 709 
2,027 , 229 2,418 , 623¢ 2,571,670 
2,034, 508° 2,429, 249¢ 2,571,671 
A 2,037, 542¢ 2,431,190 2,591,309 
A 2,051,582/ 2,432,549 2,593 , 839 
A 2,051, 583/ 2,432,593 2,593,911 
2,051, 584/ 2,437 , 868 2,593 , 928 
A 2,051, 585/ 2,442,061 2,595,916 
2,051, 586 2,456, 514¢ 2,597 , 306° 
A 2,063, 832¢ 2,465, 424 2,597 , 412 
2,067 , 690¢ 2,465,760 2,598 , 453 
2,083 , 285¢ 2,467 , 358 2,600 , 996° 
2,095, 408% 2,474,700 2,602,740! 
2,106, 868¢ 2,485, 122 2,602, 741/ 
2,110,973¢ 2,487 ,034 2,602 ,742/ 
2,113,193¢ 2,489,728 2,603 , 564 
2,113 ,944« 2,490,605 2,605, 182 
A 2,114,468 2,495 , 827 2,606,117 
2,141, 103° 2,496, 196 2,613,149 
A 2,150, 565¢ 2,496 , 240 2,616,803 
ACO ly po ae 2,500,096 2,617,726 
2,157,206 2,000,020 
A 2,158,836°¢ 2,618; 555% 


« Predeveloper. 


b Semiwet development. 
© Moist process. 


d Negative process. 


€ Development by heat, steam, or other nonconventional means. 
tS Reflex process. 


For single wrapper protection we recommend: a 60-lb. 
kraft with a 1-mil polyethylene film, or 30-lb. kraft/1 mil 
polyethylene film/30 lb. kraft laminated. 

Such wrappers have in the creased and folded spots five 
times the moisture vapor resistance than most waxed papers. 

We have in preparation a considerably improved poly- 
ethylene wrapper which will have a still lower moisture vapor 
transmittance. 


Expiration dates of U. S. Patents 


fo; January lot the year. —..4......... 1953 
yatents expire up to No. (inclusive)....... 2,026,515 
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1954 1955 1956 1957 1958 
2,066,308 2,104,003 2,142,079 2,185,169 2,227,417 
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International’s polyethylene wrappers are available in 
different opaque colors, including jet black, with polyethylene 
films free of pinholes, from 1/2 to 2 mils either coated on one 
side or laminated between two sheets of paper. The lam- 
inated wrapper appears and handles the same as regular 
kraft paper but has built in the moisture resistance of the 
polyethylene; the two sides of such a wrapper may be papers 
of different colors. Polyethylene wrappers can be obtained 
in colors matching existing wrapping materials; they can be 
overprinted with company names, trade marks, or any de- 
sired kind of design. They also can be obtained creped, in 
one or two directions, for cases where extraordinary impact 
strength is required. 

Polyethylene films can be heat sealed at a temperature of 
approximately 275°F. Very strong bonds can be obtained 
film to film, or film to paper. 

Heat-sealing equipment for polyethylene is available in a 
great variety of hand models, foot-operated table models, and 
automatic machines. Illustrated folder will be sent on re- 
quest. 

Polyethylene is one of the lightest films. The basic weight 
of a polyethylene wrapper is the basic weight of the kraft 
paper plus 14.5 lb. for a 1-mil film. To convert prices 
established on square yardage basis to a net pound basis, 
multiply the price per 100 sq. ft. by 3, then divide the product 
by the total basic weight of the wrapper. 


Bibliography 


The most important freely accessible sources of up-to-date 
information on blueprint and diazotype processes are patents 
and government reports. A comprehensive review of the 
Diazotype Printing Process by Louis van der Grinten was 
published in The Photographic Journal (Brit.), 1952, Vol. 92B, 
pages 43ff. 

Patents. The above list comprises the United States 
patents on reproduction paper issued prior to 1953; it does 
not contain patents on machinery nor on the applications of 
diazotypy to color photography, combinations with silver 
salts, electrolytic recording, printing plates, and textile 
printing. The patents vested in the Alien Property Custo- 
dian are marked by A. The great majority of the patents 
fall into Cl. 95-5, 95-6, 95-7, 95-8. 

Government Reports. Microfilms or photocopies of these 
reports can be obtained from the Library of Congress, Photo- 
duplication Service, Publication Board Project, Washington 
25, D.C. Order by PB number. 


PB 1,308 Rose & White, report on Kalle & Co., photosensi- 
tive products, sect. VI of PB 81,866. (FIAT 
351 


PB 17,547 Scavuzzo, light-sensitive reproduction materials, 
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German. (FIAT 528) 

PB 19,926 Kalle & Co., patent applications during the years 
1939-45; text in German. 

PB 25,781 Kalle & Co., research reports on the development 
of the Ozalid process; text in German. 

PB 27,127 Dorst, diazo litho processes, sect. of reports on 
photo-mapping and map reproduction. (JIOA 
13 


PB 32,587 Hinkel, the Aluna process, a photographic reflex 
process used in connection with diazotypes. 
(FIAT 812) 

PB 44,231 Kalle & Co., research reports on the development 
os eae Ozalid process; text in German. (FIAT 
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PB 47,726 Perdue, Ozalid light-sensitive materials, concise re- 
port by British investigators. (BIOS 435) 

PB 52,869 Barnard, manufacture of diazo chemicals, report 

: by British investigators. (BIOS 772) 

PB 77,761 Hinkel, index of the research reports of Kalle & 
Co. (PB 25,781). (FIAT 813) 

PB 78,256 Slifkin, status of developments in the German 
rae reproduction processes, 1947. (FIAT 

PB 87,342 Bungay, Engineers’ sensitized materials, British 
report, with sketches of coating machines. 
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PB 99,890 Krieger, light-sensitive diazotype papers for tropi}) 
cal use, U.S. Army, 1949 eon 
PB 101,866 Gavlin, Armour Research Foundation, increase in) 
light sensitivity of a diazotype substance, 1950 
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the diazo-ammonia process of nonphotographi¢ 
blue-line drafting boards, U.S. Army, 1949. 
PB 107,594 Kelly, engineering tests of experimental ammoni 
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Union Baa 


A $25,000 grant by Union Bag & Paper Corp., is going tq 
make possible a forestry education and demonstration building, 
at the 4-H Club’s new state center at Rock Eagle Park. 

The Rock Eagle center, now in the building stage, is de 
signed to give every 4-H boy and girl a chance to attend a 4- \ 
training camp during the year—a big improvement over pres+ 
ent camping conditions which have been hampered by lim 
ited facilities. 

The $25,000 gift to the 4-H Club will be used to construe tH 
one of eight educational and demonstration buildings at the 
camp site. The building will house forestry equipment thaty 
will be studied by 4-H’ers as a means of keeping up to da 
on the latest methods of conservation and woodland manage 
ment. The structure will be named the Union Bag & Pape 
Corp., Forestry Building. 

Since the state is matching the $25,000 gift of Union Bag} 
the 4-H center is actually realizing a total of $50,000. 

Union Bag has just completed conversion to Savannah’ 
newest fuel—natural gas. The company was the first local 
industrial plant to sign a natural gas contract. The threes 
largest power boilers and all four of the lime kilns are using 
natural gas at the rate of approximately 34 million cubic fee 
aday. The plant’s largest power boiler, Number Ten, whic 
accounts for approximately one third of Union Bag’s electrical) 
production, consumes the natural gas at a rate running around) 
600,000 cu. ft. an hour. ) 

The new fuel is burned in the three largest power boilers 
to produce the 56,000 to 60,000 kw-hr. of electricity the planty 
consumes every hour. The four lime kilns are part of the 
plant’s recovery process and reclaim lime from the spent cool 
ing liquor. 

The natural gas for the plant is piped in from the gas fieles 
under pressures varying from 700 to 1200 p.s.i. to a pointy 
about 9 miles outside of Savannah. 

There the pressure is stepped down to 325 Ib. and the gas# 
is brought into the metering station located in the city’s: 
industrial area just west of Savannah. Here the pressure is! 
stepped down again to about 50 lb., and the gas is metered and 
piped into the plant. 

The pressure is further reduced to about 20 p.s.i. at the 
point of burning. 


CRYSTAL 


To state that the Crystal Tissue Co. of Middletown is 
directly related to the first brick ever laid in the city of Cin-f 
cinnati would be stretching a point, but our historical search: 
ing has shown some very distinct historical connection be-W 
tween the two. During the course of one of its many con- 
structions this company purchased in 1910, a very historieallé 
site in the form of the old Dickey homestead immediately 
adjoining the plant at that time. Adam Dickey had settled? 
there in 1801, and it was he who reportedly made there, theh 
first brick ever laid in a house in Cincinnati. 

It was this same Adam Dickey, who by the nature of one} 
of his many enterprises, ¢an be considered one of the pred 
sors of that early mill which developed into today’s m 
Crystal Tissue Co. Because of the abundant power sup 
by the Miami and Erie Canal, Adam Dickey, in 1827, started 
a sawmill adjoining his homestead. It was in 1827 that the} 
canal was first opened to navigation and power utilization m) 
that area, and in order to realize how early this really was oD 
has only to remember that in 1827 the Indians had left thi 
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area for just a scant 20 years. As the country became more 
settled, the establishment of farms decreased the need for 
umber, while increasing the need for flour mills. The result- 
ing Dickey flour mill was operated until 1886 when it was 
sonverted into a strawboard mill. This “infant”’ firm was 
<nown as the Parent Paper Co. Caleb Parent was president 
and Charles A. Phipps, secretary-treasurer. The mill’s 
equipment consisted of four 1000-lb. engines (a considerable 
size for those days) and one 68-in. double cylinder machine 
nanufacturing seven tons of strawboard per day. By 1890 
she property was known as the Middletown Straw Board Co. 
n which Phipps has graduated to the presidency and a famous 
Jhio financeer had entered the scene as vice-president. 
This was Charles P. Gunkel whose name appears again and 
igain in Ohio’s papermaking history. He was directly con- 
rected with one of the earliest papermill trusts on record, the 
onstruction of railroads, and also had a hand in polities. His 
ctions and transactions are reflected in the fortunes of many 

f the earlier mills in the state. 

Organizational changes came thick and fast for the mill 
uring the ensuing years but actual organizational stability 
vas not reached until the turn of the century. In 1892 the 
ill was known as the Ohio Valley Paper Co. This was 
anged to the United Paper Co. which listed its offices as 
eing located in the Times Building in New York City. In 
897 G. W. Van Dyke became president of the organization 
nd the name Crystal was adopted. The mill’s equipment at 
at time consisted of four 800-lb. and two 1500-Ib. beaters, 
o of the then just incoming jordans, and two 68-in. ceylin- 
er machines. By that time the mill made waxed papers, 
ecause sanitary methods of packaging were rapidly being 
scepted as “desirable” with widespread use of waxed papers 
1e logical development. In fact it had been Crystal which 
*tively participated in National Biscuit’s revolutionary pack- 
sing developments in the latter’s move from ‘the barrel to 
e box.” 

Crystal Paper Co.’s subsequent growth came very quickly. 
1902 a 72-in. fourdrinier was added. In 1906 one of the 
d cylinders was replaced with a 109-in. machine. At that 
ne a 100-in. machine was unheard of in the manufacture of 
sue, and the mill’s management actually experienced diffi- 
ties in getting a machine builder to accept the order. It 
is only after absolving the builders from responsibility 
at the machine was constructed. That it was successful is 
course shown by construction of even larger machines 
thin the next few years thereafter. The years of 1911 and 
2 saw the erection of a new mill, following the acquisition 
ithe Dickey homestead. Into this new mill went a 120-in. 
chine, again the widest lightweight cylinder machine in 
> world at that time. 

a. W. Van Dyke was followed by J. W. Van Dyke, pre- 
mably his son, under whose guidance the company con- 
jidated its rapid growth. D. FE. Harlan assumed the man- 
ment of the mill for Van Dyke and much of the company’s 
fer success has been attributed to his engineering know-how. 
hen Harlan retired in 1920 he was succeeded by Z. W. Ranck 
fom he had groomed for the job for many years. As the 
irket for waxed papers and tissue broadened ever further, 
litional expansion became possible in 1927. A 100-in. 
rdrinier was installed, followed by still another, a 120-in. 
1930. The mill had come a long way since its early begin- 
gas a strawboard factory. 

‘rom an operation insignificant by today’s standards, 
ough many changes and some real problems, from a busi- 
s establishment operated as an early settler’s sideline to the 
ievement of major industrial status, Crystal Tissue Co. 
be considered a true contributor to the romance of Ohio’s 
vermaking history. 


—by Ernest F, BARKER 


953 has seen some interesting and different uses for Bird 
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Fibreboard, manufactured by Bird & Son, Ine., East; Walpole, 
Mass. Last March, 30,000 baby chicks traveled safely from 
Massachusetts to Cairo, Egypt, in Bird Chick Boxes, . There 
have been two other similar shipments this year, part of a 
program to improve the food situation along the banks of the 
Nile. It was a tricky assignment. Newly hatched chicks 
can live 72 hours without food or water. The trip to Cairo is 
48 hours. They made it successfully with time to spare. 

Bird makes egg cases too, holding 30 dozen, replacing the 
former wooden crates and carrying the fragile cargo safely. 

Flowers and fish have little in common, but Bird has found 
a way to ship them both in paperboard containers. A coating 
of wax does the trick. It kept the moisture in, prevents the 
package from becoming soggy. Delicate orchids are success- 
fully shipped from Connecticut to St. Louis in these new con- 
tainers Fresh New England seafood, quick frozen and then 
packed in waxed containers, travels by air or fast freight from 
Eastern seaports to Midwest cities and arrives in A-1 condi- 
tion, thanks to Bird Fish Trays treated with a coating of wax 
on both interior and exterior. 


Working with a Cape Cod lettuce grower, Bird has recently 
developed a package for shipping fresh lettuce. This new 
method, first started on the West Coast, has proved itself 
superior to the old method where wooden crates of lettuce 
were packed in ice. Fresh picked lettuce is now chilled 
quickly by a vacuum cooling process which penetrates to the 
very heart of each head of lettuce. The tightly wrapped 
leaves stay cold for several days when the lettuce is packed in 
ventilated Bird Boxes and shipped dry in refrigerator cars 
cooled only with ice in the bunkers. Each head arrives crisp 
and fresh at the retail store with no spoilage of outer leaves, 
commanding a price of 2 to 3¢ more because of its excellent 
condition. 

The versatile fork lift truck has revolutionized handling of 
materials in and out of warehouses and freight cars. Bird 
Fibreboard is lending a hand to one of the latest material 
handling innovations. It serves as the base for unitized loads 
of bags of material. Bags of lime, cement, fertilizer, and 
other similar materials are filled by a special machine which 
removes all excess air. This allows them to lie flat as they 
are placed one on top of another and held lightly together 
with a dab of adhesive—enough to hold them on the load 
but not enough to tear them when lifted off. Unitized in this 
way, large loads of bulky material can be picked up by fork 
lift and loaded into trucks or freight cars without any handling 
at all. The smooth surface of Bird Fibreboard helps the fork 
slip easily between the bottom of the load and the floor. At 
the final destination cars and trucks are unloaded by the same 
process. Freight cars that used to require hours to unload 
are emptied in jig time. The labor cost of loading and un- 
loading is reduced to a fraction of what it used to be and 
the loads store more compactly in the warehouse. 


Bird Horticultural Products, once known to only a few 
greenhouse men in New England, now are world travelers. 
Not only do we sell Vita Pots, Vita Bands, and the whole 
horticultural line to commercial growers in the United States, 
but we ship these items to such far away spots as South Africa, 
Hawaii, Cuba, Alaska, Australia, Newfoundland, Iceland, and 
Nicaragua. There is great interest in our products, too, in 
Kngland and Continental Europe, but the economic situation 
there has prevented sales in these areas up to the present time. 
New products of a few years ago, like Vita Pots and Vita 
Bands D, H, and 10, are now well established. Perennial 
Pots for growing plants, first introduced last year, are selling 
well, too. Nurserymen pot roses, chrysanthemums, azaleas 
and evergreens in Bird Perennial Pots well in advance of the 
selling season. Later the plants are sold in these same con- 
tainers, saving all of the time and inconvenience of digging 
and wrapping at the time a plant is purchased. 


For over 45 years, Bird & Son‘has been selling shoe cartons 
to manufacturers throughout the country, with agents stra- 
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tegically located to provide needed service. This operation 
more recently has been supplemented by establishment of 
setup stations in Auburn, Me., and Manchester, N. H. An 
important feature in today’s merchandising of shoes is to have 
uniform, quality cartons in the retail store. The Bird plan 
of distribution achieves this, even though the shoes on the 
shelves may have come from widely scattered points. 


SISALKRAFT 


The Sisalkraft Co. announces a merger with its manufac- 
turing division, The American Reenforced Paper Co., effec- 
tive Jan. 4, 1954. The organization has been renamed Ameri- 
can Sisalkraft Corp. The firm, which manufactures a line 
of waterproof papers, insulation and box tape products, will 
move certain key personnel to its plant headquarters in 
Attleboro, Mass. Regional sales offices will remain in 
Chicago, New York, and San Francisco. “The change,”’ 
says W. N. Stevenson, president, ‘will mean a more inte- 
grated, efficient organization resulting in improved facilities 
for better service and better products for our customers.” 
One highlight of the move will be increased activity in mer- 
chandising and research techniques. 


NATIONAL CONTAINER 


Announcement was jointly made by Samuel Kipnis, presi- 
dent of National Container Corp., and Fredric R. Mann, 
president of Seaboard Container Corp., that Seaboard, larg- 
est nonintegrated manufacturer of corrugated kraft ship- 
ping boxes in eastern United States, will become a division of 
National Container Corp. Seaboard’s plants at Bristol, Pa.., 
and Newark, N. J., will continue to be operated independently 
under their present management. Mr. Mann, who has been 
chief executive of Seaboard since its inception in 1930, will 
join top management of National Container Corp. in an im- 
portant executive capacity and will become a member of the 
official family of National. 

The statement emphasized that ‘‘Seaboard’s relations with 
its customers would continue as heretofore with greater facili- 
ties for their servicing and with a more varied and diversified 
line of products available to them. All employees of Seaboard 
will continue to be employed at the same plants as at present.” 

National Container Corp., one of the largest fully inte- 
grated producers of corrugated kraft board and boxes in the 
industry, presently operates 19 box plants and five kraft pulp, 
board, and paper mills, with a new mill having a 500-ton per 
day capacity nearing completion at Valdosta, Ga. 


Part of the newly-established 15-acre Natcon Nursery at 

Lake Butler, Fla., developed and dedicated by National 

Container Corp., where 5 million pine tree seedlings are 

planted, is inspected by Florida State forester C. H. 

Coulter (left) and Bill Miller, assistant manager of the 
woodlands division for National 
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Natcon Nursery, a new 5-million tree pine seedling nur-|) 
sery, designed to add more reserves to Florida’s timber supply 
and aid nature in restocking idle forest acres, has been dedi- 
cated by National Container. Developed by National Turpen- 
tine & Pulpwood Corp., wholly owned subsidiary of National, 
Natcon Nursery, located near Lake Butler, Fla., will assure a}, 
perpetual flow of raw material to National’s mills, according 
to National’s officers. The new nursery will become an inte-): 
gral part of Florida’s reforestation program by providing 
enough seedlings annually to plant 7000 acres of the 238,000) 
acres of Florida land owned by National and devoted to pulp-) 
wood production. 


OLIN 


N. H. Collisson of Pisgah Forest, M. C., and M. F. Meissner} 
of East Alton, Ill., have been appointed vice-presidents for), 
operations of Olin Industries, Inc., to assist F. 5. Elfred 
executive vice-president, in the administration of the com- 
pany’s various divisions. The announcement was made by 
J. M. Olin, president. 

Mr. Collisson, who has been general manager of the Olin 
Cellophane Division, Pisgah Forest, since 1951, will, as 
vice-president for operations, administer the Film, Paper,| 
Forest Products and Electrical Divisions. The Film Division} 
is the former Olin Cellophane Division and the Paper Division} 
is the former Ecusta Paper Division. 

Mr. Meissner, who has been general manager of the Metals} 
Division with headquarters at East Alton, as vice-president} 
for operations, will administer the Arms and Ammunition ! 
Explosives, Ramset, and Metals Divisions. He will also} 
act as general manager of the Metals Division. 


ALASKA PINE 


Alaska Pine & Cellulose Ltd. has announced the new loca-} 
tion of its administrative offices. Effective Dec. 31, 1953, the 
address of the head office of the company is: Alaska Pines 
Building, 1111 Georgia St., Vancouver 5, B. C. 


K-C 


A new improved version of Kimwipes industrial wiping 
tissues began rolling off production lines in January at Kin 
berly-Clark Corp. in Neenah, Wis. The new product, now 
called Kimwipes Disposable Wipes, has been made almost 
completely lint-free by virtue of a new manufacturing process. 
At the same time, an improved package of heavier material; 
has been designed which Kimberly-Clark spokesmen say is! 
far more convenient. It prevents waste by serving one wipe® 
at a time and has a more efficient dispensing opening which? 
eliminates any fumbling. A new tab ‘‘hang-up”’ feature per-? 
mits cartons to be conveniently hung near workers. 


New Haven Boarp & Carton 


On Dec. 1, 1953 the New Haven Pulp and Board Co..,} 
New Haven, Conn., changed its name to the New Haven 


produced about 30 tons of paperboard a day. Today with® 
its subsidiaries, it employs approximately 1200 people 
now produces over 300 tons of paperboard a day. 
In 1917 the company bought the La Have Pulp Co., Ltd., 
New Germany, Nova Scotia, which has an annual output ol 
over 2000 tons of extremely high-grade mechanical gro nay 
wood pulp. \ However, it has always consumed the produe 
tion from this mill, and has never actively sold pulp. 
In 1937 the company entered the folding carton business it 
New Haven and in 1945, the controlling interest in its § 
sidiary, the Bartgis Brothers Co., Ilchester, Md., was pul 


chased. Since then, many improvements have been mat 
and modern equipment has been installed, such as five-cole 


Cottrell rotary letterpresses. 
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‘OREST Propucts LaBoraTory 


The U.S. Forest Products Laboratory has combined paper, 
esin, and a veneer made from wood commonly left in the 
oods as waste into a ceiling panel that is uniquely decorative 
nd, according to acoustical tests, has sound-absorption 
roperties similar to those of perforated acoustic tile. 

The new ceiling panel is made of paper treated with syn- 
hetic resins to strengthen and waterproof it and made into a 
-In. thick honeycomb to which are glued thin facing panels 
f Douglas-fir white-pocket veneer. 


iling panel of white-pocket Douglas-fir veneer over 
honeycomb core 


ite pocket is the common name for a condition in the 
rtwood of overmature Douglas-fir in which the wood is 
ted with minute holes or pitted with a highly decorative 
site substance. Large stands of such trees exist in the 
ific Northwest. 


ishing the ceiling at the Forest Products Laboratory 


he acoustic ceiling is the most recent product of the 
oratory’s long-range research to develop uses for this 
erial. Two Laboratory offices have been equipped with 
e ceilings, with remarkable sound-deadening effects. 
) holes and white pockets not only kill off ceiling echoes but 
ite a decorative appearance similar to that of pecky cypress, 
isher pitted wood long used for paneling. 

he holes add to the acoustic value of the panel because 
F allow sound to pass through the face panel into the 
xycomb core, where it is absorbed and deadened. 


?CO 


ne promotion of Gerald E. Veneman to the position of 
ral sales manager of Nekoosa-Edwards Paper Co., Port 
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Edwards, Wis., was announced by John E. Alexander, presi- 
dent and general manager. 

Alexander stated that A. C. Remley, vice-president in 
charge of sales, will continue as head of the company’s sales 
department. C. A. Schiebler will continue in his present 
position as assistant general sales manager and L. A. Gardiner 
as assistant sales manager. 


RIEGEL 


Riegel Paper Corp. at Milford, N. J., has recently pur- 
chased a new Hydrabeater—combination pulper-refiner for 
the reduction of wet-strength papers and glassine broke. 

Constructed entirely of stainless steel, this Hydrabeater, a 
2000-Ib. size, features Duotrol—automatic adjustment of the 
pulping and refining element of the machine. 


NatronaL VULCANIZED FIBRE 


The National Vuleanized Fibre Co., Wilmington, Del., 
announces the appointment of H. H. Street as plant manager 
of the company’s Yorklyn, Del., plant. Mr. Street formerly 
was assistant plant manager. 


A plan for enlargement of manufacturing facilities and prod- 
uct development at the National Vulcanized Fibre Co., 
Wilmington, Del., has been announced by E. R. Perry, 
president. Part of the plan involves organization of a new 
development and research department devoted to improve- 
ment of company products, solving of chemical problems, and 
development of new materials for manufacturing. The new 
program also includes a half-million dollar building and facili- 
ties expansion project at the company’s Phenolite plant in 
Kennett Square, Pa. In addition, studies of fiber and paper 
manufacturing processes at National’s Yorklyn and Newark, 
Del., plants are being made for the purpose of formulating 
improvement plans at those plants. 


PARSONS 


A study on the efficient making and maintaining of busi- 
ness, professional, and government records of all kinds has 
been published by the Parsons Paper Co., Holyoke, Mass., 
in a copyrighted booklet titled “How to Get What You Need 
in Record Keeping Papers and Index Papers and Index 
Cards.” The booklet covers these subjects: (1) how to or- 
ganize and maintain a program of adequate records; (2) how 
to buy forms of all kinds; (3) what kinds of paper or card 
stock are necessary for various types of forms; (4) how long 
various types of business and professional records should be 
kept. 


APPRENTICE TRAINING 


Selected Bibliography for Apprentice Related Training Programs, prepared 
by Fred J. Hartman, Educational Director, International Graphic Arts 
Education Association 


I. General Texts: 


1. The Practice of Printing, Ralph W. Polk, Chas. A. Ben- 
nett Co., Inc., 237 North Monroe St., Peoria, III. 
(1952). 

2. General Printing, Cleeton and Pitkin, McKnight & 
McKnight Publishing Co., Bloomington, Ill. (1953 ed). 

3. Graphic Arts Procedures, R. Randolph Karch, American 
Technical Society, Chicago 37, Ill. (1949). 

4. Exploring the Graphic Arts, Maranascio and Osburn, 
International Textbook Co., Scranton 9, Pa. (1944). 

5. Safety Manual for the Graphic Arts Industry, Education 
Council of the Graphic Arts Industry, Inc., 719-15th 
Street, N. W., Washington 5, D. C. 


Il. History: 

1. A History of Printing, John Clyde Oswald, D. Appleton 
& Co., New York, N. Y. (1928). 

2. The Invention of Printing in China and Its Spread West- 

ward, Thomas Francis Carter, Columbia University 

Press, New York, N. Y. (1925). 
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6. 


The Book: The Story of Printing and Book Making, 
Douglas C. McMurtrie, Oxford University Press, New 
York, N. Y. (1948 ed). 

Printing Types: Their History, Forms and Use, Daniel 
Berkeley Updike, Harvard University Press, Cambridge, 
Mass., 2 vols. (1951 ed). 

The Book in America, Hellmut Lehman-Haupt, R. R. 
Bowker & Co., New York, N. Y. (1951). 

Printers and Printing, David Pottinger, Harvard Uni- 
versity Press, Cambridge, Mass. (1951). 


III. Composition: 


1. 


Hand Composition, Hugo Jahn, 
New York, N. Y. (19381). 
Elements of Composition, 
Union, Indianapolis, Ind. 
Printing (1945). 

Display Composition, International Typographical Union, 
Indianapolis, Ind. Unit 2 of I.T.U. Lessons on Printing 
(1945). 

Job Composition, 
Indianapolis, Ind. 
(1945). 
Newspaper Practice, International Typographical Union, 
Indianapolis, Ind. Unit 4 of I.T.U. Lessons on Printing 
(1945). 

Linotype and Intertype, International Typographical 
Union, Indianapolis, Ind. Unit 8, I.T.U. Lessons on 
Printing (1946). 

Theory and Practice of Composition, U. 8. Government 
Printing Office, Washington, D.C. (1950). 
Printing-Composing Room, John C. Heineke and George 
W. Mullenhoff, Delmar Publishers, Inc., Albany 1, 
N. Y. (1949). 

Typography and Design, U. 8S. Government Printing 
Office, Washington, D. C. 

A Composition Manual, Printing Industry of America, 
Inc., 719—15th St., N. W., Washington, D.C. (1953). 


IV. Plate Making: 
Commercial Engraving and Printing, Charles W. Hackle- 
man, Commercial Engraving and Printing Co., Indian- 
apolis, Ind. (1924). 
Manual of Stereotyping, Joseph Dudley Goggins, Kable 
Bros. Printing Co., Mt. Morris, Ill. (1935). 
Photography and Plate Making for Lithography, Irene 
Sayre, Lithographic Textbook Co., Chicago, Ill. (1947). 
Process Photography and Plate Making, J. S. Mertle, 
Cramer Dry Plate Co., St. Louis, Mo. (1947). 
Offset Plate of Various Kinds—a complete series of 
manuals available from the Lithographic Technical 
Foundation, New York, N. Y. 


John Wiley & Sons, 


International Typographical 
Unit 1 of L.T.U. Lessons on 


International Typographical Union, 
Unit 3 of I.T.U. Lessons on Printing 


V. Photo-Engraving: 

The Process and Practice of Photo-Engraving, Harry A. 
Groesbeck, Doubleday, Page & Co., Garden City, N. Y. 
(1924). 

Art and Technique of Photoengraving, Julien J. Soubiran, 
Horan Engraving Co., New York, N. Y. (1946). 
Modern Photoengraving, Louis Flader and J. 8. Mertle, 
Modern Photoengraving Publishers, Chicago, _ Ill. 
(1948). 


VI. Presswork: 


1. Elemantary Platen Press, Ralph W. Polk, Charles A. 
Bennett Co., Peoria, Ill. (19381). 

2. Handbook for Pressmen, Fred W. Hoch, Fred W. Hoch 
Associates, 461—8th Ave., New York 1, N. Y. (1946). 

3. Practice of Presswork, Craig R. Spicher, Marshall’s, 
Downers Grove, Ill. (1929). 

4. Theory and Practice of Presswork, U. 8. Government 
Printing Office, Washington, D. C. 

1IOA 


5. 


VII. 


Vili: 
1. 


iF 


or 


LXe inks: 


X. Rollers: 


XI. Imposition: 


Printing—Presswork, John C. Heineke and George W. | 
Mullenhoff, Delmar Publishers, Inc., Albany 1, N. Y.|) 
(1949). 
Platen Press Operation, George J. Mills, Carnegie Insti-} 
tute of Technology, Schenley Park Pittsburgh, Pa. 
(1953). 


Feeders and Their Uses (see Texts on Presswork): 


Paper: 

Paper Making. The History and Techniques of an 
Ancient Craft, Dard Hunter, Albert A. Knopf, New 
York, NOY. (1947): 

The Characteristics and Functions of Printing Papers, \ 
Jack W. Taylor, Tulsa, Okla. (1950). 
Practical Paper Technology, N. J. and W. B. Wheel-} 
wright, Cambridge, Mass. (1951). 
The Dictionary of Paper, American Pulp and Paper} 
Association, New York, N. Y. (1950). 
Paper Cutting: Machines and Techniques, George J.| 
Mills, Carnegie Institute of Technology, Pittsburgh, Pa. 
(1949). 


Their Chemistry and Technology, Carleton | 


Printing Inks: l 
New York, Nowe 


Ellis, Reinhold Publishing Co., 
(1940). 

Pressman’s Ink Manual, Bullinger’s Guide, New York,} 
NY (1952). 

Pressman’s Ink Handbook, Herbert J. Wolfe, Dorland 
Books Co., 175 Fifth Ave., New York, N. Y. (1953). 
Printing and Litho Inks, Herbert H. Wolfe, Dorland 
Books Co., 175 Fifth Avenue, New York, N. Y. (1949). 
Inks for Offset Lithography, Lithographie Technical 
Foundation, Inc., New York, N. Y. (1948). 


Modern Printing Rollers, Ernest F. Trotter, Walden 
Sons and Mott, Inc. (1940). 

Platen Press Operation, George J. Mills, Carnegie Insti-: 
tute of Technology, Schenley Park Pittsburgh, Pe. 
(1953), Chapter XVI, Inking Rollers. 
Care and Use of Printers Rollers, prepared and published: 
by Research and Engineering Council of the Graphic 
Arts Industry, 719—15th St., N. W., Washington 5, D.C. 
(1953). 


1. Imposition and Lockup, International Typographical 
Union, Indianapolis, Ind. Unit 7, I.T.U. Lessons 0 
Printing (1940). 

2. (See General Texts.) 

3. Layouts for Imposition, U. 8S. Government Printing 
Office, Washington, D. C. (1950). 

XII. Binding: 

1. A Course in Bookbinding for Vocational Training, E. W.¥ 
Palmer, Kingsport Press, Kingsport, Tenn. (1950 

2p General Bookbinding, Chris. H. Groneman, McKnight 
and McKnight, Bloomington, Ill. (1946). 

3. The Binding of Books, Perry and Baab, Charles A-? 
Bennett Co., Peoria, Il. (1940). 

4. Theory and Practice of Bookbinding (Apprentice Trai 
ing Series), U. 8. Government Printing Office, Washing 
ton, D. GC: (1950). 

XIII. Color Printing: 

1. Printers’ Art of Color, Faber Birren, Crimson Pres 
Westport, N. Y. (1945). 

2. A Color Notation, A. H. Munsell, Munsell Color Co 
Baltimore, Md. (1946). 

3. Prinevples of Color and Color Mixing, Jacques H. B s+ 


tanoby, McGraw-Hill Book Co. (1947). 
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4. Dictionary of Color, Maerz and Rea, McGraw-Hill Book 
ay Co., New York, N. Y. (1930). 

‘5. Color for Profit, Louis Checkin, Leveright Publishing 
_ Corp., 386 Fourth Ave., New York, N. Y. 


XIV. Offset: 


1. Lithographic Manual, Walter G. Soderstrom, Waltwin 
Publishing Co., New York, N. Y. (1951). 

2. How to Prepare Art and Copy for Offset Lithography, 
Stevens and McKinven, Dorval Publishing Co., May- 
wood, N. J. (1949). 

Complete Lithographic Library (a list of over 60 authorita- 
tive books on all phases of Lithography). Write for 
complete list of titles to Lithographic Technical Founda- 
tion, 131 E. 39th St., New York 16, N. Y. 


Gravure: 


Elements of Photogravure, Colin N. Bennett, American 
Photographie Publishing Co., Boston, Mass. (1935). 
Photogravure, H. Cartwright, American Photographic 
Publishing Co., Boston, Mass. (1939). 

Commercial Rotogravure Printing and Champlain Roto- 
gravure Presses, Technical Trade School, Pressman’s 
Home, Tenn. (1949). 

Gravure Manual, M. R. Pellissier, Intaglio Gravure Co., 
Toronto, Canada. 


‘VI. Silk Screen: 


Silk Screen Printing Process, Biegeleisen and Busenbark, 
McGraw-Hill Book Co., New York 18, N. Y. (1941). 
Silk Screen Color Printing, Harry Sternberg, McGraw- 
Hill Book Co., New York 18, N.Y. (1942). 

Modern Silk Screen, Victor Strauss, Pied Piper Press, 
New York, N. Y. (1950). 

Silk Screen for Beginners, James Eisenberg, McKnight 
and McKnight, Bloomington, III. 


Il. Make-Ready: Theory and Practice: 


P.I.A. Portfolio on Makeready and Pre-Makeready, 
Printing Industry of America, 719-15th St., N. W., 
Washington 5, D. C. 

Proceedings of the First Conference on Makeready and Pre- 
Makeready, Research and Engineering Council of the 
Graphic Arts Industry, 719—15th St., N. W., Washing- 
fone. D.C. (1953): 


EARCH 


it a St. Louis, Mo., Chamber of Commerce Luncheon 
wntly, Sidney D. Kirkpatrick vice-president of McGraw- 
i) Publishing Co., spoke on “A Challenge in Dynamics.” 
iBlis talk Kirkpatrick pointed out the reason for the dynamic 
ith in the chemical industry is the fact that it spends 

e for research than any other industry group. Since 
‘arch is the motivating force behind this phenomenal 
ra th in the chemical industry, he said, “the future pros- 
ity of the chemical industry, if not the country, is pretty 
oih in our hands.” The chemical industry should be 
‘ding on research at least one sixth as much as it is spend- 
n capital expenditures for new plants and equipment. 


e chemical industry does not progress, it retrogresses. 


irkpatrick stated that as go capital expenditures, so goes 
SHoerity. Except for wartime, there never has been a 
bed during our modern industrial development when 
“al expenditures were high that there was not a period of 
tral prosperity. Conversely, when capital expenditures 
wn, there has generally been a business depression. 
»duse of this, his company has surveyed industry plans for 
». They have come up with a total projected capital 
wtiaditure for 1954 of $11,683,000,000. This compares 
4) $12,960,000,000 for 1953. 


/o\n our industries continue to grow as they have in the 


PPI. February 1954 Vol. 37, No. 2 


past? Kirkpatrick pointed out that the population trends 
have been neglected in most of our research. During the 
past 10 years our total population has been increasing almost 
three times as fast as in the preceding 10 years. In most 
metropolitan centers the population is doubling every 200 
years, while in the St. Louis area the population is doubling 
every 59 years. 

This population trend will have a profound influence on 
capital expenditures. The country must double its power 
supply in the next ten years. Sales of the chemical indus- 
tries have been doubling each ten years and capital expendi- 
tures have been increasing at a like rate. 

Research underlies the unique dynamicism of the chemical 
industry, he said. For management endowed with courage 
and resources, research can yield handsome dividends. How- 
ever, there is nothing static about chemical products, proc- 
esses, and production techniques. Chemical plants live 
constantly in the shadow of obsolescence. This is the chief 
challenge of dynamics in the chemical industry. 


Research Man Powgr anv Costs 


The United States Department of Labor recently an- 
nounced the availability of a report entitled “Scientific Re- 
search and Development in American Industry”’ prepared by 
the Bureau of Labor Statistics based on the finding of a survey 
conducted during 1952 by the Research and Development 
Board of the Department of Defense. Perhaps the best way 
to describe the report is to quote, as follows, from its intro- 
duction: 

“Research and development in industry is by far the larg- 
est segment of the Nation’s scientific research activity. In 
1952, the national expenditures for scientific and engineering 
research and development totaled about 3°/, billion dollars, of 
which about 2!/2 billion was for work done in laboratories 
and other facilites owned or operated by private industry. 
Both the total national outlay and the cost of the research 
performed by private business were more than 40% higher in 
1952 than in 1949—owing primarily to the emphasis on mili- 
tary technology which has characterized the current program 
of partial mobilization but also in part to the needs of an 
expanding civilian economy. 

“The demand for scientific and engineering personnel and 
research facilities arising from both these sources created a 
need for more information about private industry’s huge re- 
search resources, comparable to that already available re- 
garding the much smaller research operations of universities 
and Government agencies. More accurate estimates were 
needed of the total national cost of industrial research, the 
amount of research performed by different industries, and the 
number of research engineers and scientists employed in these 
industries. Information on the cost of research per worker 
employed was also needed for use in estimating man-power 
requirements and determining whether proposed _ projects 
were feasible in view of the available resources of scientific 
and technical personnel. Other questions in which there 
was widespread interest were the extent of employment of 
supporting personnel and the effect on research staffs of calls 
to military service and other types of turnover. 

“In order to obtain information on these and related ques- 
tions, the Research and Development Board conducted in 
mid-1952 a questionnaire survey of the research and develop- 
ment activities of private companies and nonprofit research 
agencies (other than colleges and universities). Nearly 2000 
concerns, including almost all companies with large research 
programs, sent in usable questionnaires. These companies 

employed about 61/» million persons and had sold nearly 100 
billion dollars worth of goods and services during 1951. 
The number of firms with small research activities which were 
not reached by or failed to respond to the survey could not 
be determined exactly. However, the study covered most of 
the industrial research and development work in the United 
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States—probably about 85% of the total, measured in terms 
of 1951 cost. 

“A preliminary report giving highlights of the survey 
findings was issued at the beginning of 1953. The present 
report incorporates the data presented in this earlier publica- 
tion and also includes much additional information, particu- 
larly with respect to the cost and employment experience of 
individual firms. Among the topics covered are the numbers 
of research engineers and scientists employed on both Govern- 
ment and non-Government work; the employment of sup- 
porting personnel; the cost of research performed, on Govern- 
ment prime contracts and subcontracts and under company 
sponsorship; the relationship of research cost to value of sales ; 
the average cost of research per employee, on Government- 
financed and company-financed projects; and, finally the 
turnover rates among research engineers and scientists and 
the past and potential effects of military calls of such em- 
ployees. 

‘Information is presented for different industries and for 
companies of different sizes. Insofar as possible, the varying 
experience of individual companies in the same industry and 
size group is also analyzed.” 

Identified as U. 8S. Department of Labor, Bureau of Labor 
Statistics, Bulletin 1148, the report may be purchased from 
the Superintendent of Documents, U. 8. Government Print- 
ing Office, Washington 25, D. C., for 50 cents per copy. 


Engineering and Over-all College Enrollments Fall 1956 


Following are the U. 8. Office of Education estimates of 
over-all college enrollment and engineering college enroll- 
ment during the Fall of 1953 as compared with 1952 and prior 
years. 


Year All college students All freshmen 
Fall of 19538 2,274,000 577 ,000 
Fall of 1952 2,148,000 537 ,000 


Ratio 1953 to 1952 106% 107% 


The figures for engineering enrollments are as follows: 


Year Total undergraduates All freshmen 
1953 191,700 60 , 200 
1952 156, 100 51,600 
Ratio 1953 to 1952 123% 118% 


The prewar average of engineering freshmen expressed as a 
percentage of all freshmen was 8%. The corresponding ratios 
for the last four years are as follows: 


1950—6.6% 1952— 9.7% 
1951—8.5%  1953—10.5% 


The above figures represent all engineering enrollment, in 
accredited as well as nonaccredited curricula. It is interest- 
ing to note that there has been an 18% increase over 1952 in 
engineering freshmen enrollments compared to a 7% increase 
over 1952 in over-all freshmen enrollments. If current sur- 
vival rates apply, about 30,000 will graduate from accredited 
engineering curricula in 1957. 


An Endorsement 


The following was recently transmitted to the Engineering 
Manpower Commission by Donald S. Bridgman, chairman 
of the American Society for Engineering Education Manpower 
Committee. 

“On recommendation of the Manpower Committee, the 
Executive Committee, Engineering College Administrative 
Council, heartily endorses and supports the recent and cur- 
rent efforts of the Engineering--Manpower Commission of 
Engineers Joint Council as follows:) 
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‘7. To combat the apparent policy of the Selective Sery4) 
ice System to require military service of all able-bodied) 
youths, regardless of their importance to present or futurd 
critical industrial production for defense, through termination) 
of industrial deferments after limited periods and frequent) 
reluctance to grant deferments for graduate work in technica): 
fields, following undergraduate student deferments. = | 

“9 To transfer from the Department of Defense to the 
Selective Service System or another appropriate civilia \ 
agency of the Government, primary responsibility for assign 
ment to military service or other activities in the nationa} 
interest in the event of an emergency, the great numbers °| 
the country’s youth now placed in the armed forces reserve: 
following active military duty, and to prevent the compulsor 
placing of additional young men in such reserves as the resul 
of certain proposals for universal military training. 

“3. To urge upon the bodies responsible for study of pro+ 
posals for universal military training elimination of training 
in particular military specialties as a part of such training 
and the consequent shortening of the training period requirecy 
for it. Training in such specialties in addition to basic train 
ing is likely to be useless in view of the interval before active 
military duty and continuing changes in military practice 
The period required for universal military training, moreover} 
should be kept to the minimum to lessen its interference wit 
the education and productive employment of the country’s 
youth.” 


Lowe.u TEcuH 


A new approach to the problem of industry-education co* 
operation was announced recently by the Paper Engineering 
Department at Lowell Technological Institute following the 
annual meeting of the Paper Advisory Committee on Research 

Real case problems drawn up by industry members of the 
committee will be presented to each paper engineering senic# 
to work out during the year. He will be expected to contag 
industry for advice and assistance in solving his case probleni 
In order to have each member of the class benefit from ail 
the case problems, each man will be called upon to present %« 
the class several times through the year the progress he hs 
made in solving his case problem. Each man will meet ti 
Advisory Committee and review his project. His report wil 
be reviewed by all members of the committee who will judg 
the student on his approach to the problem as well as tae 
recommended solution. This new approach will enable in 
dustry personnel to evaluate members of the graduating en= 
gineering class as well as provide students with real industri 
problems. 


SYRACUSE 


The College of Forestry of the State University of Nev 
York expects to offer 25 fellowships for the college yeat 
1954-55. Stipends vary from $900 to $1350 for a 9 oral [ 
month period. Fellowship holders are excused from paying 
tuition and laboratory fees of about $350 per year. 

Recipients are required to assist in teaching and research 
work for a maximum of 15 hours per week. Income derive 
from fellowship awards is subject to Federal Income Tax. . 

Fellows may pursue studies leading to the Master of F 
try, Master of Science, and Doctor of Philosophy d 
They may specialize in the following fields of instruction an 
research: Forest Botany, Forest Entomology, Forest Zoolog 
Wildlife Management, Silviculture, Forest Managei 
Forest Mensuration, Forest Administration, Forest 
nomics, Forest Influences, Photogrammetry Appli 
Forestry, Landscape and Recreation Management, 
Technology, Forest Products Manufacture and Util 
Pulp and Paper Technology, and Wood and Polymer Chem 
try. Specially qualified applicants will be considered | 
fellowships sponsored by industry, research foundations, al@ 
Government agencies which the college awards for work @ 
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assigned research projects. Recipients are required to devote 
| full time, except for course work, to these projects. Condi- 
tions of awards vary with sponsorship. 
| The industrial and other sponsored research fellowships 
scarry stipends from $1500 to $2000. Holders of these fellow- 
‘ships are also excused from paying college tuition and labora- 
tory fees amounting to approximately $350 per year. These 
fellowships are usually offered in such fields as wood chemistry, 
jpolymer and plastics chemistry, pulp and paper technology, 
jwood technology and utilization, preservation, and pathology. 
Research fellowships are also awarded in relation to the 
general program of research of the college. These fellowships 
over all fields of forestry offered by the college. 

Tuition scholarships for deserving out-of-state students 
re available in limited number, too. These cover tuition 
and fees to the amount of $350 per year. 


| 
{RELIANCE 


E. H. Helm, sales vice-president of Reliance Electric & 
jingineering Co., Cleveland, Ohio, has announced the follow- 
sng appointments: John H. Drollinger, Jr., has been made 
wmanager of the Renewal Parts and Repair Division in Cleve- 
Jand. William C. Mitchell succeeds Mr. Drollinger as mana- 
ser of the Toledo Sales Office. Robert O. Gee is appointed 
manager of service. 


TOOKER 


| J. H. Brunn, director of research of the Hooker Electro- 
ui ‘hemical Co., Niagara Falls, N. Y., has announced that two 
;new chemists, S. J. Nelson and John E. Weir, have been 
idded to the resins and plastics group of the research and 
evelopment department. Joseph E. Thornberg has been 
nade technical sales service field representative, and Delmont 
. Boundy and Henry R. Morrison have been advanced to 
Jositions in the sales-production coordination office of the 
ooker sales department. 


v 


| 


H@IBERGLAS 


ef The Pacific Coast Division of Owens-Corning-Fiberglas 
-Worp., P.O. Box 89, Santa Clara, Calif., has published a bro- 
ure describing Fiberglas industrial insulations for use at 
emperatures from subzero to 1200°F. Also announced is 
“iberglas Siding Cushion, for application over existing build- 
segs as an underlay for new siding. This material is available 
 200-ft. rolls, 2 ft. wide and !/,in. thick. Another Fiberglas 
froduct just announced is a low pressure pipe insulation, 
‘Yvailable with canvas covering or with a black jacket of 
{ssphalt-saturated kraft paper. 


| Fiberglas siding cushion being applied to house 


) 
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STALEY 


A. KE. Staley, Jr., in a year-end news release, stated that 
“demand for both food and industrial starches and for corn 
sweeteners was at a very satisfactory level during the four 
months through November, 1953. Assuming there is no 
appreciable decline in general business activity, the. demand 
for corn products should continue at satisfactory ‘levels in 
1954, though at a somewhat lower rate than prevailed in the 
closing months of 1953.” 


INTERNATIONAL NICKEL 


A new ship for carrying liquid chemicals has been built by 
the Bethlehem Steel Co., to operate between Dow Chemical 
Co.’s Freeport, Tex., division and Gulf and East Coast ports. 
Four of the ship’s 24 center tanks were designed to carry 73% 
caustic soda, and involved the use of over 685,000 lb. of nickel- 
clad steel and 47,000 Ib. of pure nickel. 


HArRIS-SEYBOLD 


George 8. Dively, president of Harris-Seybold Co., Cleve- 
land, Ohio, has announced the firm’s acquisition of the assets 
of C. B. Cottrell & Sons Co., with plants in Westerly, R. I., 
and Milwaukee, Wis. 


TORRINGTON 


The Torrington Co., South Bend, Ind., has issued Catalog 
61, giving basic technical data for the selection of bearings. 


CAVITRON 


Cavitron Equipment Corp., Long Island City, N. Y., has 
developed an electronic machine tool for drilling and shaping 
super-hard materials. The process is based upon inducing 
extremely high-frequency, low-amplitude vibrations—over 
11/2 million per minute—in a tool or pattern shaped to any 
desired contour. 


MONSANTO 
The plastics division of Monsanto Chemical Corp., Spring- 


field, Mass., is planning a new research center to serve indus- 
tries in the plastics field. 


ARIES 


Aries Laboratories, Inc., 270 Park Ave., New York, N. Y., 
has published a brochure on Aritemp resins. 


LANGSTON 

Samuel M. Langston Co., Camden, N. J., has announced the 
appointment of H. Clifford Mayhew as assistant vice-presi- 
dent, and of Edward B. Seeger as sales manager. 


U.S. InpusrriAL CHEMICALS 

U.S. Industrial Chemicals Co., 120 Broadway, New York, 
N. Y., has published a booklet reviewing the properties, 
preparation, and industrial application of sodium dispersions. 


RouM AND Haas 

Rohm and Haas Co., Washington Square, Philadelphia 5, 
Pa., has published a booklet ‘‘Amberlite Ion Exchange,” 
which describes ion exchange technology. 


B&W 

Babcock & Wilcox Co., Beaver Falls, Pa., has issued a bul- 
letin (TDC 160) containing information on the comparative 
corrosion resistance of stainless steels to corrosive media. 
BE. T. Wilson, Jr., has been appointed tubular products sales 
representative for B & W in Oregon, Washington, British 
Columbia, Alberta, and Saskatchewan. 


PHILADELPHIA QUARTZ 


The Philadelphia Quartz Co., Philadelphia 6, Pa.., has an- 
nounced the addition of two new products to its line of soluble 
silicates—anhydrous sodium metasilicate and sodium ortho- 
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E. D. Rhodes, F. C. Huyck W. Moe, F. C. Huyck & 
& Sons Sons 


silicate, known as Metso Anhydrous and Metso 200. In the 
December, 1953, issue of Tappi, Metso Anhydrous was er- 
roneously referred to as Metso Hydrous. 


PrERMUTIT 


The Permutit Co., 330 W. 42d St., New York, N. Y., has 
issued a bulletin (No. 2204B) on the Permutit Precipitator. 


The Lancaster plant of the Permutit Co. 


Permutit is building a metal-working plant at Lancaster, 
Pa., scheduled for completion by the Spring of 1954. 


HuyYcKFELT 


Earl D. Rhodes has been elected a vice-president of F. C. 
Huyck & Sons, Rensselaer, N. Y. Wilhelm Moe is now 
general superintendent of the company’s Rensselaer plant, 


B. Clow, American 
Cyanamid Co. 


L. C. Duncan, American A, 
Cyanamid Co. 
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Kk. H. Klipstein, American © 
Cyanamid Co. 


J. R. Verdon, F. C. Huyck 
& Sons 


and James R. Verdon has been appointed to the felt sales _ 
staff. 
SWENSON 

G. E. Seavor, vice-president (sales), Swenson Evaporator 
Division, Whiting Corp., Harvey, Ill., has announced the 
following appointments: Harvey K. Waters is assigned to the 
Birmingham, Ala., district sales office, and George Kleinman 
is assigned to the Houston, Tex., district office. 


CYANAMID 


K. C. Towe, president of American Cyanamid Co., New 
York, N. Y., has announced the following changes in the 
managerial organization of the company: Kenneth H. 
Klipstein is appointed general manager of the newly created 
research division of the company; L. C. Duncan is general | 
manager of the new organic chemicals division, of which V. E. 
Atkins is assistant general manager; A. B. Clow becomes 
general manager of the fine chemicals division, with A. R. 
Loosli as assistant general manager; J. Allegaert is appointed 
general manager, and A. B. Hettrick assistant general manager 
of the new pigments division. J. T. Thurston will be re- 
sponsible for the operation of the Stamford research labora- 
tories. 


RayBeEstTos-MANHATTAN 


Raybestos-Manhattan, Inc., Manhattan Rubber Division, 
Passaic, N. J., has announced the XDC conveyor belt, for 
which superior abrasion and tearing resistance is claimed. 
Also announced is a new V-belt for which a horsepower ca- 
pacity of 40% over standard V-belts is claimed. 


HeRCULES 


Russell H. Dunham, the first president and former chair- 
man of the board of Hercules Powder Co., Wilmington, Del., 


J. Allegaert, American 


J. T. Thurst A att 
Cyanamid Co. urston, Americ 


Cyanamid Co. 
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fetired from active service with the company at the end of 
953, after 51 years of service, 
} New appointments in the Hercules Synthetics Department 
- les division were announced recently as follows: F. H. 
trymes, district manager in Chicago; W. F. Power, district 
hanager in San Francisco; F. W. Beavers, district manager in 
incinnati. 

During 1953, Hercules noted a constantly increasing variety 
f end uses for its products. ; 


2K. 


The General Electric Co., Schenectady, N. Y., has pub- 
hed the following bulletin: GEA-4053 describing amplidyne 
stems; GEC-979A on portable d.c. indicating instruments; 
4 EA-5712 on sectional drives for paper machines; GEC- 
M)05E a catalog of Calrod heaters; G.E. has announced a 
w portable recording volt-ammeter, designated type CF-7, 
nd a new butyl-molded current transformer for outdoor ap- 


ications up to 5000 volts. 


, Lindsay Wire Weaving Co., Cleveland, Ohio, celebrated 
a 50th anniversary with a dinner dance at the Hotel Statler 
j Dec. 5, 1953. 


——— we 
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ESCHER & PoRTER 


Fischer & Porter Co., Hatboro, Pa., has issued the first 
yyree of a series of bulletins on pulp and paper industry ap- 
Weations, viz., Density Measurement and Control (90-130- 
», Liquid Level Measurement and Control (90-130-12), 
Measurement of Stock Flow Rate (90-130-13). 


new Fischer & Porter high capacity chlorinators 


c 


_ & P. has announced a new line of high-capacity chlorina- 
%3|, designated as Figure 1052 Rotochlor, capable of han- 
diz up to 6000 p.p.d. with either manual or automatic pro- 
honing. 

JIANCE 

ojeliance: Electric & Engineering Co., Cleveland, Ohio, has 
sipunced a new mercury rectifier variable-voltage power 
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The Reliance Xatron V*S drive 


drive, designated the Reliance Xatron V*S Drive. Also 
announced is a new line of Reliance protected and enclosed 
squirrel-cage induction motors for all industrial purposes. 
C. V. Gregory has been promoted to the newly created posi- 
tion of manager of district sales for Reliance. 


Dorrco 


John V. N. Dorr, chairman, and J. Delano Hitch, Jr., 
president of the Dorr Co., Stamford, Conn., announce the 
promotion to the vice-presidential level of five senior depart- 
ment heads, viz.: Frank H. Conover, Harold B. Coulter, 
John D. Grothe, Douglas C. Reybold, and Elliot J. Roberts. 


Newerort News 


William E. Blewett, Jr., has been elected president of the 
Newport News Shipbuilding and Dry Dock Co., Newport 
News, Va. Mr. Blewett succeeds J. B. Woodward who re- 
tired recently after nearly 40 years of service. N. L. Rawlings 
is now executive vice-president and general manager, and 
R. I. Fletcher becomes financial vice-president. Newport 
News is currently building the 1040-ft. aircraft carrier Forres- 
tal. 


FOxBORO 


The Foxboro, Co., Foxboro, Mass., has published a tech- 
nical report, TI-27-A-16B, covering a system which accu- 
rately measures viscosity under industrial conditions. 


GENERAL Minus 


General Mills Research Laboratories, 2010 E. Hennepin, 
Minneapolis, Minn., has announced a new polyamide resin- 
epoxy resin paper coating, claimed superior to acetate lamina- 
tions and much cheaper. 


EARL 


Earl Paint Corp., 240 Genesee St., Utica, N. Y., has an- 
nounced a new synthetic rubberized coating, Erchlor 1900, 
developed to meet those plant conditions where the ordinary 
lines of chlorinated rubber finish have not been sufficiently 
resistant to withstand severe corrosive conditions. Earl’s 
Erkote 1807 Quick Drying Chromate Primer is recommended 
for retarding underfilm corrosion in conjunction with any 
type of finish coating. 
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J. H. Pearson, The Black- 
Clawson Co. 


E. F, Wagner, Witco 
Chemical Co. 


Wirco 


Edward F. Wagner has been appointed manager of the 
Chicago plant of Witeo Chemical Co., New York, N.Y. Dr. 
Wagner will continue to serve also as director of the technical 
service dept. W. B. Pings becomes assistant director of 
technical service and retains his position as director of the 
plant laboratory. 


DELRAC 


Delrac Corp., Watertown, N. Y., has been appointed dis- 
tributor of Polyken Protective Tape, manufactured by Bauer 
& Black Division of the Kendall Co., according to a recent 
announcement by Delrac’s president, Carl F. Richter. 


B-C 


Recently returned to this country after spending several 
months with the operating personnel of Sweden’s first Ameri- 
can-type folding boxboard mill, Wm. A. White, Jr., and John 
H. Pearson, engineers of the Black-Clawson Co., report that 
the new board mill of Fiskeky Fabriks Aktiebolag at Norrkop- 
ing, Sweden, is now in production and operating smoothly. 


Du Pont 


Chief Judge Paul Leahy in U. 8. District Court in Wil- 
mington held on December 14 that the Government’s com- 
plaint in the cellophane antitrust suit should be dismissed. 
The complaint, filed Dec. 13, 1947, charged that du Pont 
monopolized, and combined and conspired to monopolize, 
the sale of cellophane and of cellulose caps and bands. 

Judge Leahy stated as his conclusion of law: 

“The facts destroy the charges here made. There has been 
no monopolization or conspiracy or combination or attempt to 
monopolize shown. The record reflects not the dead hand of 
monopoly but rapidly declining prices, expanding production, 
intense competition stimulated by creative research, the 
development of new products and uses and other benefits 
of afree economy. Neither du Pont nor any other American 
company similarly situated should be punished for its success. 
Nothing warrants intervention of this court of equity. The 
complaint should be dismissed.”’ 

The history of du Pont’s cellophane-business, Judge Leahy 
said, “is a record of competitive achievement.’ He observed 
that du Pont was the first American manufacturer, and that 
its pioneering “required foresight, and a willingness to take 
risks.”” Du Pont, he said, had little technical experience in 
this line, the product had not been proved as a packaging ma- 
terial, and had little acceptance in this country. Thus, du 
Pont entered the business in the only practicable manner, ac- 
quiring the commercial process from the French on the best 
terms it could negotiate. 

At first, product, process, costs, and distribution all pre- 
sented problems, and “‘only by effective competition could du 
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Pont hope to gain recognition for its product in markets | 
where other materials were entrenched. The business had | 
to be built up by creative research.” 

Judge Leahy noted that the French product did not meet 
the demands of the American market. Du Pont invented a 
new product, moistureproof cellophane, patented the product, 
and “then exploited that patent, well within the purposes and 
intentions of the patent grant. 

“As cellophane got recognition in the trade,” Judge Leahy 
said, “others entered various phases of the business as con- | 
verters, users, suppliers of raw materials, manufacturers of 
equipment, and the like. Cellophane creates competition. 
Throughout the flexible packaging markets this competition 
is felt. It stimulates efforts of other producers to manufac- 
ture more efficiently. It stimulates research. The consump-| 
tion of flexible packaging materials including cellophane has 
grown at a rapid rate. Within these markets the competition 
is intense. New producers have entered. No one material 
or one supplier controls—certainly not du Pont, which has | 
neither the power to raise prices nor to exclude competitors. 

“After reviewing the development of this business, plain- } 
tiff has been unable to bring a single person who says he was | 
injured or who claims to have been denied an opportunity | 
to participate. Prices have consistently been lowered and | 
reflect competitive pressures. Production has expanded. 
Benefits from research have been passed on to consumers. } 
Du Pont has not conducted its cellophane business in a fe-} 
strictive way. There are no artificial controls which it can | 
exercise in the markets where its product is sold.”’ | 

Judge Leahy made 854 findings of fact. Among these 
were many detailed findings that cellophane competes with | 
other flexible packaging materials in a wide variety of specific 
uses. He also found that du Pont competed by research to) 
improve quality and to lower cost, and that du Pont competed 
by lowering prices. 

“The record,” he said, ‘establishes plain cellophane and 
moistureproof cellophane are each flexible packaging materials) 
which are functionally interchangeable with other flexible 
packaging materials and sold at same time to same customer! 
for same purpose at competitive prices; there is no cellophane 
market distinct and separate from the market for flexible 
packaging materials; the market for flexible packaging me- 
terials is the relevant market for determining nature and ex- 
tent of du Pont’s market control; and du Pont has at aii 
times competed with other cellophane producers and manu- 
facturers of other flexible packaging materials in all aspects @ 
of its cellophane business.”’ 

Judge Leahy said that the ‘‘master factual questions” in i 
determining whether du Pont had market control, and, 
hence, monopoly power, were whether du Pont had power to i 
raise the price of cellophane without regard to competitive i 
forces, and whether du Pont had power to exclude competition. 

As to power to raise price, he said “du Pont could not have 
developed volume of cellophane business without lowerin 
its prices.”’ He found that competitive influences place? 
limitations on du Pont’s pricing policies and procedures. | 
Also, he said, there was no evidence of collusion fo fix cello-) 
phane prices, but price identity occurred as a result of com ; 
petitive factors. ‘Sylvania, du Pont’s competitor,”’ he said, 
“was obliged to charge prices comparable to du Pont in order j 
to remain competitive.... The prices du Pont charged were i 
prices which it was obliged to charge as a result of the com-#/ 
petitive conditions in the market.”’ t 

As to power to exclude competitors, Judge Leahy said du 
Pont had no corner on raw materials or technology, and di 
not control channels of distribution. There was no evide 
he said, that any existing competitor was eliminated, and the) 
Government failed to prove that any potential competitor’ 
were excluded. 


Turning to du Pont’s moistureproof patent, Judge Leah 


said that, “This is the first monopoly case where the owne 0 
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te product patent has been accused of having monopolized 
he patent product of his own invention.” The valid product 
jpatent, he said, “represents a defense to the monopoly charge.”’ 
} “T am able,” Judge Leahy said, “after critical examination 
of the record, to determine du Pont’s position is the result of 
yesearch, business skill, and competitive activity.”’ 
Judge Leahy found that du Pont’s original agreement with 
she French was lawful, and not, as the Government con- 
vended, part of a scheme to divide world markets, In subse- 
quent dealings abroad, he said, du Pont refused to divide 
erritories—“it competed vigorously.” Also, “in every 
market where du Pont sold, it fought the cartel group.” 
| Judge Leahy rejected the Government’s contention that 
{lu Pont’s position was maintained by predatory assertion of 
ymonopoly power. In this part of its case, the Government 
ccused du Pont of suppressing Sylvania as a competitor; 
»ttacked the validity of the du Pont-Sylvania moistureproof 
cense agreement, and charged a conspiracy to fix prices. 
judge Leahy found that Sylvania expanded to the full extent 
2 f its financial abilities; that the license agreement was valid 
ind not only did not restrict Sylvania’s production, but that 
sylvania could not have competed at all without a license 
om du Pont; and that there was no conspiracy to fix prices. 
i) The Government also had pointed to a group of patent 
aicense agreements as “predatory practices.’ Judge Leahy 
“ixamined these one by one, concluding, “It is difficult to see 
jow the few instances to which plaintiff directs its criticism 
“an serve to support the contentions du Pont’s patent prac- 
'yces evidenced the intentional predatory assertion of mo- 
' opoly power.”’ 
}) Of the charge that du Pont controlled distribution outlets, 
dge Leahy said, “This phase of plaintiff’s predatory prac- 
e case has been difficult to understand.’ He concluded, 
mPlaintiff’s charges as to the distribution aspect of the case 
tre without foundation in the record.” 
+yIn a section of the opinion headed “Evidence Plaintiff 
enores,” Judge Leahy said, ‘Plaintiff asks a finding du Pont 
shroughout the 30 years of its cellophane business was moti- 
“tated by a deliberate unlawful intent. It points to no single 
ansaction to support this contention. It sought to draw 
#pm normal business conduct inferences of criminal motive 
sd proof of illegal acts. 
“As part of this studied tactic, I cannot ignore the testi- 
Yony. Witnesses cannot be brushed to one side. 
ere were 39 witnesses who testified in this case. Of 
7 yese, 31 were not employees of du Pont. This group of in- 


: 
] 
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pendent witnesses was principally made up of businessmen 
m many different parts of the country. They included 
jeged potential competitors whom plaintiff continues to 
/)ze du Pont sought to prevent from going into the business 
‘making cellophane, but who testified categorically to the 
intrary. They included converters of cellophane, whom 
uintiff urges were restricted and controlled by du Pont, but 
“sho testified explicitly to the contrary. They included manu- 
sipturers of flexible packaging materials whom plaintiff in- 
5 ts do not compete with du Pont, but who explicitly 
‘sitified to the contrary. They included buyers of 
sraterials sold in the flexible packaging markets who testi- 
44 to conditions in those markets which plaintiff continues 
“siassert do not exist. They included three representatives 
-s)American Viscose who denied charges of suppression and 
“inspiracy. Testimony of all witnesses is supported by sub- 
idintial documentary proof. 
+//Witnesses from du Pont were called to testify as to ques- 
ins of motive, purpose, and intent. Testimony of these 
vebnesses stood the acid test of cross-examination. The 
“Yncipal executive of du Pont responsible for the develop- 
> nt of cellophane through almost the entire period of the 
‘‘nplaint categorically denied plaintiff's charges in general 
if in particular by explicit testimony, and was not even 
/aiss-examined. One of the leading research chemists of du 
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Pont responsible for the largest group of patents in its cello- 
phane portfolio was not even cross-examined. Other wit- 
nesses such as Walter Carpenter, a chief executive of du Pont, 
during the period of cellophane development, were examined 
perfunctorily. 

“To reach inferences which plaintiff seeks this court to 
draw from its selected use of documentary materials would 
necessitate a determination by this court the testimony of 
these witnesses was false. After months of study and critical 
examination of the Record and recollection of seeing and hear- 
ing these witnesses throughout many long trial days, such a 
conclusion I cannot reach with validity. They were not dis- 
credited—in many instances, not even challenged—and such 
a conclusion is beyond my ken.” 

As to the charge of monopolization of caps and bands, 
Judge Leahy noted that du Pont does not make caps, and 
“encounters intense band competition from both Sylvania 
and Celon.’”’ Also, he said, there is effective competition 
from manufacturers of “many other types of secondary clo- 
sures which are functionally interchangeable with du Pont’s 
bands and are used by the same classes of customers for the 
same purposes.” 


PANDIA 


L. G. Durant, vice-president of Pandia, Inc., New York, 
designers and manufacturers of the Chemi-Pulper continuous 
digester and auxiliary pulp mill equipment, flew to Japan. 
January 3 to visit several pulp and paper mills and consult 
with Pandia’s Tokyo representatives. While in Japan, Mr. 
Durant is to give a talk on “‘Custom-Made Pulp for Specific 
Requirements,”’ before the Japanese TAPPI in Tokyo on 
Jan. 19, 1954. Mr. Durant expects to return to the States 
by the middle of February, 1954. 

Ronald G. Goodwin, director of sales engineering for Pandia 
flew to Europe on Jan. 7, 1954. Mr. Goodwin is going first 
to Finland in a consulting capacity concerning one of the 
Chemi-Pulper continuous digesters which is in operation in 
that country. He will also consult with Pandia’s local repre- 
sentatives and visit numerous pulp and paper mills in Sweden, 
Norway, Belgium, France, Germany, and Great Britain. Mr. 
Goodwin hopes to be able to return to this country in the 
Spring of 1954. 


DOWNINGTOWN 


The Downington Manufacturing Co., Downingtown, Pa., 
has announced the following changes in the sales and engineer- 
ing departments. Appointed executive vice-president is 
Harry C. Merritt. Appointed chief engineer is Jack C. 
Harper. Emerson N. Glauner, Jr., Richard W. Polleys, and 
Jacob V. Edge have been appointed assistant sales managers. 
F. L. Wooten is now sales representative, C. H. Mullen and 
Joseph W. Martin sales engineers. 


WESTVACO 


Mr. Louis Neuberg, vice-president, sales, of the Westvaco 
Chemical Division of Food Machinery and Chemical Corp. 
has been appointed vice-president of the chemical divisions of 
the corporation, Ernest Hart, executive vice-president of 
Food Machinery and Chemical Corp. announced recently. 


SEMET-SOLVAY 


Semet-Solvay Petrochemical Division, Allied Chemical & 
Dye Corp., announced recently the opening of its new Niagara 
River Petrochemical Plant at Tonawanda, N. Y., for produc- 
tion of polyethylene products. The ethylene is derived from 
gas which is produced from fuel oil in equipment designed and 
erected by Semet-Solvay Engineering Division. This is an 
innovation in the petrochemical industry, as most plants have 
been built near natural gas lines. 

The ethylene plant was designed and constructed by The 


LITA 


The new Semet-Solvay Petrochemical Division’s Niagara 
plant, Tonawanda, N. Y. 


Lummus Co., and the plant for production of A-C Polyethy- 
lene was designed by Semet-Solvay Engineering Division. 
The processes inherent in the operation of this plant origi- 
nated in Allied’s Central Research Laboratory at Morristown, 
N. J., and have been further developed by Semet-Solvay, in 
collaboration with the Central Research Laboratory staff by 
the operation of a pilot plant at Buffalo. Production is esti- 
mated at 20 million pounds annually, which will serve to 
supply a portion of the rapidly growing market. 


KATZEN 


Raphael Katzen of 3735 Dogwood Lane, Cincinnati 13, 
Ohio, has initiated practice as a consulting chemical engineer. 
Services include assistance in management and engineering 
planning of new projects, and improvement of existing proc- 
esses and installations, in the fields of organic chemicals, 
petro-chemicals, wood chemicals, and waste disposal. 


NATIONAL STARCH 


Frank L. Murphy has been appointed National Starch 
Products, Inc., new Pacifie Coast division manager. Mr. 
Murphy is well qualified for the position, having had more 
than 10 years’ experience in manufacturing, technical service, 
and sales. 


ANHEUSER-BUSCH 


Tate M. Robertson, Jr., sales manager of the Corn Products 
Dept. of Anheuser-Busch, Inc., St. Louis, Mo., has announced 
the appointment of Arthur F. Moeslein to division sales 
manager of the central and southern states territory. 


CARBORUNDUM 


Agreement has been reached for the Carborundum Co. to 


A. F. Moeslein, Anheuser- 
Busch, Inc. 


F, L. Murphy, 
Starch Products, Inc. 
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National 


H. B. Gerber, E. D. Jones 
& Sons Co. 


E. C. Lenz, Morningstar, 
Nicol, Inc. 


acquire the capital stock of the Stupakoff Ceramic and Manu- 
facturing Co. of Latrobe, Pa., according to an announcement 
by Clinton F. Robinson, president of Carborundum in Ni- 
agara Falls, N. Y. General Robinson said Stupakoff Ceramic 
and Manufacturing will 
present name and the present organization and personnel of 
Stupakoff will be retained under the direction of Semon H. 


Stupakoff, president of the company. 


MorNrinestar, NIcou 


Earl C. Lenz, formerly vice-president and general sales 
manager of Paisley Products, Inc., subsidiary of Morningstar, 
Nicol, Inc., has been elected vice-president of sales and ad- 
vertising for the parent company and all its subsidiaries. The 
appointment was announced by the firm’s president, George J. 
Muller. 


E. D. Jones 


Howard B. Gerber has been appointed sales representative 
for E. D. Jones & Sons Co., manufacturers of stock prepara- 
tion equipment. His territory will be all the West Coast 
states and British Columbia. 


NAUGATUCK 


Naugatuck Chemical Division, United States Rubber Co., 
has established a paper laboratory and begun a research pro- 
gram aimed at developing new products for the paper in- 
dustry. 


A general view of the new paper laboratory at the main 
plant of the Naugatuck Chemical division, United States 
Rubber Co., in Naugatuck, Conn. 
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) Coatings that will improve grease resistance, solutions that 
ill increase wet strength, binders that will make better 
rinting bases, and many other products are being tested or 
pught in the new laboratory located at the main plant of the 
}emical division in Naugatuck, Conn. 


}riniry Toor anp Bopy 


A tool for tree girdling to ease the work of peeling and cull- 
Ag is being marketed by Utility Tool & Body Co. of Marion, 

fis. Called the “Handi-Girdler,” it cuts a 3-in. band of 
ark by means of pressure applied by hand with a short piece 
pipe. The tool weighs 2 lb. and is about 12 in. long. 


ASTWOOD-NEALLEY 


The Eastwood-Nealley Corp., Belleville, N. J., manufac- 
rer of fourdrinier wires and wire cloth, announces the ap- 
ipintment of Thomas B. Scarfone as western sales representa- 
ve covering California, Oregon, Washington, and Idaho, 


} 
UBANY Frewir 


J Invited by the Albany Felt Co. to talk before the semi- 
nual technical sales meeting on the subject “Relation of 
Tilt Performance to Paper Machine Efficiency” at Albany 
§ Dec. 3, 1953, a representative of the fine papers, high-grade 
aiding box, and kraft branches of the paper industry dis- 
Wssed the various phases of felt application in their respective 


Yna Westcott, West Virginia Pulp & Paper Co.: Harry 
tdley, Gardner Board & Carton Co.: and W. Shannon, 
Macon Kraft Co. 


. 


‘tls. They were Dana Westcott, paper mill superintendent, 
Wst Virginia Pulp and Paper Co., Mechanicville, N. Y.; 
1 “Pat’’ Shannon, paper mill superintendent, Macon Kraft 
®), Macon, Ga.; and Harry Hadley, mill manager, Gardner 
f rd and Carton Co., Middletown, Ohio. 


“1. Woodside, R. P. Dustrude and Wayne Davis of the 
Albany Felt Co. 


{| R. Parker, executive vice-president of Albany Felt an- 
‘biced two promotions at the company’s recent technical 
9! meeting. Ray P. Dustrude has been promoted to as- 
saint sales manager, and L. M. Woodside has been named 
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chief engineer of the Technical Field Service. Mr. Dustrude, 
along with James B. Smith, will assist Wayne Davis, assistant 
vice-president in charge of sales. 


GIVAUDAN-DELAWANNA 


R. E. Horsey, vice-president in charge of sales announced 
that Thomas J. Herman has joined the sales staff of Givaudan- 
Delawanna, Inc., New York, N. Y., and its associate com- 
panies, Givaudan Flavors, Inc., and Sindar Corp. The new 
member of the Givaudan sales department will service ac- 


counts in the territory covered by the Cincinnati branch 
office. 


Lockport Frir 


W. W. Campbell, Jr., vice-president in charge of sales for 
the Lockport Felt Co., Newfane, N. Y., announces the addi- 
tion of E. Paul Easton to their southern sales staff, effective 
Jan. 1, 1954. 


E. P. Easton, Lockport 
Felt Co. 


R. S. Buckley, Lockport 
Felt Co. 


Lockport also recently announced the appointment of 
Richard 8. Buckley to their field service engineering staff. 


WELDING ExposITION 


The American Welding Society will stage its second Weld- 
ing & Allied Industry Exposition at the Memorial Auditorium, 
Buffalo, N. Y., May 5-7, it was announced recently by Joseph 
G. Magrath, national secretary. The society’s National 
Spring Technical Meeting will be held at the Hotel Statler 
in the same city, May 4-7. 

The society’s first show, held in Houston, Tex., last year, 
attracted key executives from more than 20 industrial fields. 
The Buffalo exhibit will be almost twice as large and the at- 
tendence is expected to be more than three times as great. 
More than 100 exhibitors are expected and the products of 
more than 300 companies will be shown. Eighty per cent of 
the exhibit space already has been assigned prior to public 
announcement of the show. 

Every type of welding equipment and most accessories will 
be on display. Exhibits will include equipment for manu- 
facturing and structural purposes, as well as for maintenance 
needs. Considerable emphasis will be placed on welding 
techniques for the newer metals. Many automatic welding 
processes also will be featured. 


Basic MATERIALS EXPOSITION 


A group of 14 leading industrialists will serve as a board 
of sponsors for the second Basic Materials Exposition, the 
product development show, which will be held at the Inter- 
national Amphitheatre, Chicago, May 17-20, it was an- 
nounced by Clapp «& Poliak, Inc., New York, producers of 
theevent. Don G. Mitchell, chairman of the board, Sylvania 
Electric Products, Inc., New York, is chairman of the spon- 
soring board. 
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The show, devoted to the materials used in the manufac- 
ture of products, will be more than double the size of the first 
exposition held in New York last June. More than 25,000 
basic materials are currently available to manufacturers. 
Exhibits are planned to assist them in making their choices. 

Concurrently with the show, a three-day conference will 
take place in which project engineers, product designers, 
materials engineers, production experts, research men and 
sales and marketing executives will participate. 


OBITUARIES 


Emil Heuser 


Emil Heuser, research associate emeritus of The Institute 
of Paper Chemistry and internationally known for his work 
in the field of cellulose chemistry, died December 24 at his 
home in La Jolla, Calif. He was 71 years old. 

Dr. Heuser was born Sept. 15, 1882, in Stralsund, Germany. 
In his youth he had close contact with a mill which converted 
paper into playing cards and of which his father was technical 
and commercial director. This environment provided for 
his later interest in the manufacture of pulp and paper and 
in the mysteries of cellulose. 

He started his advanced education at the Technical Uni- 
versity of Munich and continued his studies at the Technical 
University at Karlsruhe in Baden, under the direction of 
Le Blane, Haber, Bunde, and 
Engler, eventually specializing 
in organic chemistry under 
Roland Scholl. When the 
latter moved to the University 
at Graz in Styria, Austria, 
young Heuser went with him 
and took up his doctor’s thesis 
work on the synthesis of oxalo- 
malonic acid esters. After 
about two and a half years at 
Graz, he returned to Karlsruhe 
in 1909 to obtain his doctor’s 
degree. 

During his years at the uni- 
versities, his interest in the pulp 
and paper field had steadily 
grown. His career in this field 
had its beginning in a mill using rag stock in Pfullingen, 
Wirttemberg. His next position was as a mill chemist with 
the pulp and paper mill of Altdamm in Pomerania, and one 
of the oldest sulphate mills. Later he moved to the Zehlen- 
dorf paper mill, a large producer of photographic paper near 
Berlin, where he was given charge of the coating operations. 
These were also one of his main responsibilities in his next 
position, chief chemist of the pulp and paper company of 
Steyrermiihl, Austria. 

Meanwhile Heuser had become interested in the activities 
of the Technical Association of the German Pulp and Paper 
Chemists and Engineers, had presented some papers at their 
meetings, and had published various articles on topics related 
to the industry. 


When he was 29 years old he accepted a professorship at 
the Technical University at Darmstadt. His lectures there 
covered (1) organic chemistry with special emphasis on the 
sugars, (2) cellulose chemistry, and (3) chemical technology 
of pulp and paper technology. In addition he supervised 


Emil Heuser 
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laboratory courses in the chemistry of wood and conducted ¢) 
special course in the dyeing of paper and textiles. Further} 
more, he directed the researches of students who were work) 
ing on advanced degrees. 
After service with the German Red Cross for about one 
and a half years in World War I, he was called to Berlin t 
become a member of a government organization for the pro} 
duction of cattle fodder and industrial alcohol from cellulos¢ 
material. A pilot plant, erected at Mannheim on the Rhine 
at the end of 1916, soon developed into a large plant with 
Heuser as its chief chemist. Possibly this was the first sue 
cessful attempt to produce furfural on a commercial scale 
After the armistice in 1918, Heuser returned to Darmstadt! 
In 1921 his Lehrbuch der Cellulosechemie appeared. Withi 
two years a second edition was called for, and by 1924 bot 
English and Russian translations had been published. 


The tremendous upswing which research on cellulose and 
related substances experienced in the early twenties justified 
the publication of a special periodical. This was founded 
by Heuser in 1920 under the title of Cellulosechemie, first) 
as an addition to the trade journal Der Papterfabrikant ng 
later as an independent periodical. Heuser was its edito 
until 1926. | 

From 1920 to 1926, Heuser was also editor of the technicay 
section of Der Papierfabrikant. From 1918 to 1926 he served 
as secretary of the German Technical Association of Pauly) 
and Paper Chemists and Engineers. When he left Germany 
he became an honorary member of that association. 

In 1923 Heuser left Darmstadt to become research directo 
at the Institute of the Vereinigte Glanzstoff Akt.-Ges., 2 
large rayon concern in Seehof near Berlin. At the samé 
time he lectured in cellulose chemistry and directed the labora 
tory work of graduate students at the Technical Universit 
of Berlin in Charlottenburg, at which he had been made 
an honorary professor. 

Heuser left Germany in 1926 to establish and direct 3 
research department for the Canadian International Pape» 
Co. in Hawkesbury, Ont. Here the main objective of the 
researches was to develop purified pulps for rayon and other 
conversion purposes. 


He had never quenched his thirst for academic activity! 
and in 1938 he resumed his role as teacher when he joine¢ 
The Institute of Paper Chemistry at Appleton, Wis., as & 
research associate and group leader in charge of cellulos¢ 
chemistry. Here he was able to share in educating graduate 
students for positions in the pulp and paper industry, to cons 
tinue his study of fundamental cellulose problems, and t 
cooperate with colleagues on certain industrial problemsii 
In this favorable atmosphere and with the assistance of the} 
Institute’s excellent library, Heuser wrote “The Chemistry 
of Cellulose,” which was published in 1944. 

Unfortunately in the midst of much planning for fut 
research work, Heuser was obliged, for reasons of health, 
retire from an active program. In 1947 he was named rei 
search associate emeritus at the Institute and _ thereafter 
made his home in Southern California. 


After his retirement he continued to receive recognitio | 
for a distinguished career. In 1948 he was the recipient 6 
the TAPPI medal for his many contributions to the industry 
Last year on his 70th birthday he was eulogized by an entiré 
issue of Das Papier, the publication of the German Associa 
tion of Pulp and Paper Chemists and Engineers. At the sal 
time he was given the association’s highest award, the Alext 
ander Mitscherlich Denkmiinze, a commemorative medal} 


Even after his retirement his activities in behalf of th 
pulp and paper industry never ceased. Frequently he served 
as a special lecturer or consultant for various companies} 
As late as September this year he shared with Dr. L. E. 
research associate in wood chemistry at The Institute 
Paper Chemistry, the responsibility of conducting the Annual 
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)Seminar arranged by the Pacific Section of TAPPI at Seattle, 
}Wash., and Portland, Ore. 
} During his lifetime he was the author of or contributor to 
(thirteen books, editor of two journals, and author of 127 
jpublished papers. 
‘SSS eS 

Palmer J. Lathrop 


Palmer J. Lathrop, president of the Cameron Machine 
Co., Brooklyn, N. Y., drowned on Saturday, December 26, 
in an attempt to rescue his dog. The dog had broken through 
hin ice on the Commonwealth Water Co.’s reservoir, Mill- 
um, N. J. Efforts by the Millburn Fire Dept. to save Mr. 
Lathrop were futile. 
) Mr. Lathrop had served as president of Cameron since 
July, 1949, when he succeeded 
Whe late Harold Kinsey. Prior 
tho his association with Cam- - 
ron, he had been vice president 
tm charge of production for the 
Bristol-Myers Co., Hillside, 
N.J. Healso had been factory 
smanager for the Rubberset 
Jo., Newark, N. J. 
s| He served in the Air Corps 
uring the War as a member of 
the Alaskan Division, Air 
transport Command. He was 
sheleased from active duty in 
$945 with the rank of major. 
1 Mr. Lathrop was born in 


Palmer J. Lathrop 


4f his death, lived in Summit, 
Y. J. He attended Brooklyn 
olytechnic School and the Hotchkiss School in Lakeville, 
wWonn. He graduated from Princeton University in 1931 
+ fith a bachelor of arts degree. 

He was active in local community work, serving as a mem- 
ver of the board of health in Summit. He was also a member 
the Board of the Packaging Machinery Manufacturers 
iastitute. He belonged to the Society for the Advancement 
if Management; the Cap and Gown Club and the Triangle 
» @lub of Princeton. 

) Mr. Lathrop is survived by his wife, the former Caroline 
winsey, and one son. 

a Jacob Schapiro, chairman of the Board who had been as- 
3 


ciated with the company for over 40 years, will for the 
’ tme being assume the duties of president. 


George C. Ehemann, Jr. 


}George C. Ehemann, Jr., plant engineer for the Ohio 
oxboard Co., Rittman, Ohio, died of a heart attack on 
ec. 23, 1953. 

i Mr. Ehemann was born in 
‘emphis, Tenn., on Aug. 23 
10, and graduated as a 
echanical engineer from the 
yarnegie Institute of Tech- 
ology in 1932. 

‘From 1933 to 1946 he was 
aployed as an engineer by 
e Carnegie Illinois Steel 
orp., Duquesne, Pa. In 1946 
: joined the engineering staff 
the Ohio Boxboard Co. 

‘Mr. Ehemann became a 
ember of the Technical 
sociation of the Pulp’ and 
per Industry in 1947 and 
ss taken an active partin the George C. Ehemann, Jr. 
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work of the TAPPI Engineering Research and Machine 
Design Committee and the Paper Making (Cylinder) 
Committee. 


RECENT BOOKS 


Handbook of Probability and Statistics With Tables. By 
Richard Stevens Burington and Donald Curtis May. 
Handbook Publishers, Inc., Sandusky, Ohio, 1953, Cloth, 
51/2 X 8, 332 pages. $4.50. 


The rapidly growing interest in the paper and container 
industries in the use of statistical methods of quality con- 
trol has demanded special attention by the Technical As- 
sociation. 

Because of the complexity of the theoretical aspects of 
the subject it has been necessary for the Association to 
devote much effort to instructions which have taken form 
in intensive seminars held at regional universities such as 
the University of Maine and Western Michigan College. 
The effort of lectures and instructors during these courses 
and at meetings of the Association has been devoted to 
simplification of the subject and to demonstrations of 
practical industrial applications, especially relating to the 
paper and packaging industries. 

The “Handbook of Probability and Statistics” is a wel- 
come addition to the literature. A handbook is usually a 
symbol of the establishment of stability in the field that it 
serves. The literature of any technical field grows to 
large proportions and becomes a burden for the student to 
digest. Then, when it is propitious to do so someone issues 
a handbook which separates the wheat from the chaff and 
provides a useful tool for the worker in the field. 

The Handbook is a convenient summary of theory, 
working rules, and tabular material useful in practical prob- 
lems in probability and statistics. Readers without de- 
tailed statistical training will find this volume a sufficient 
guide for the more commonly met statistical aspects of 
their studies. Those with statistical training will find it a 
convenient summary of material most often needed. 

The book is divided into two main parts. The first part 
includes a summary of the most important formulas and 
definitions of elementary statistics and probability theory. 
The second part consists of tables of distributions and 
other quantities of frequent use in statistical work. 


Fiber Microscopy. By A. N. J. Heyn, Professor of Nat- 
ural and Synthetic Fibers, School of Textiles, Clemson 
College. Interscience Publishers, New York, 1954. 
Cloth, 5 X 7,421 pages. $5.50. 


“Biber Microscopy” has been prepared as a textbook 
and laboratory manual for textile workers. However, the 
papermaker who is experienced in the use of the microscope 
will find the volume of considerable value in developing 
techniques and in broadening his knowledge of such fibers 
as cotton, flax, hemp, jute, ramie, ete. A brief chapter is 
devoted to hard fibers used in papermaking and a short 
bibliography. Considerable attention is given to the 
various types of microscopes and to the new synthetic 
fibers. 

Note: Books reviewed in this section may, unless otherwise 
noted, be obtained from the Book Department, Technical Asso- 
ciation of the Pulp & Paper Industry, 155 E. 44th St., New York 
AN Oe 
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REPORTS AND DISCUSSIONS 


Presented at the National and Regional Conferences 


Panel Discussion on Drying and 
Ventilating 


Eighth Engineering Conference, Tuesday, Oct. 27, 
1953 


C. A. Youne, Riegel Paper Corp., chairman: Welcome 
to the drying and ventilating discussion meeting. This is 
your meeting and we are going to throw it open to questions 
and answers. We have a panel here but there are quite a 
few of the members whom we had counted on who couldn’t 
be here. Id like to introduce these men to you: Starting 
from my extreme left is Mr. Jordan, who is chairman of the 
Drying and Ventilating Committee, Technical Section, Can- 
adian Pulp and Paper Association. Next is Mr. Garrett from 
Canadian International Paper Co. He’s well known as a 
drying and ventilating engineer. Next to Mr. Garrett is 
James McAlear, Mason-Neilan Regulator Co., whom you 
heard this morning give his paper on ‘‘A New Moisture Drying 
Control System.’’ Next, we have Bob Cook, who is vice- 
president of Midwest-Fulton Machine Co. and secretary of 
the TAPPI Drying and Ventilating Committee. And on my 
left is Monty Montgomery of the J. O. Ross Engineering 
Corp., who delivered his excellent paper this morning. 

Gentlemen, I’m going to ask you to please make this a real 
lively session. There’s no reason to hold back. These men 
will try to answer your questions, if possible. You may want 
to direct your question directly to Mr. Montgomery relative 
to the discussion he had this morning, or to Jim McAlear, 
or to any of the other men here. Now, that is the way we’re 
going to run this meeting and I hope we don’t have too many 
pauses. If the meeting drags, we’ll call a halt after 30 min- 
utes; if it’s still lively, we’ll continue for an hour. We’ll let 
you decide when the meeting terminates. 

Rogsert Kinsey, Gardiner Paper Mills, Gardiner, Me.: 
The question that came to my mind this morning, particu- 
larly during Mr. McAlear’s discussion, although it’s also up 
Mr. Montgomery’s alley, is on the economics of the moisture 
regulating system, particularly in view of the fact that to regu- 
late we must vary steam pressure up and down from a set 
point. Let usassume, fora moment, that the maximum steam 
pressure available would be 50 lb. in our driers. How much 
below that 50 lb. would we have to set for, for our normal op- 
erating conditions, in order for the instrument to correct our 
conditions and still stay within the limits of the 50-lb. pres- 
sure on the driers? Along with that, how much less paper 
would we be making at that reduced pressure, let us say, from 
the higher pressure of which we would ordinarily oper ate? 
Have I made my question clear? 

Mr. McArear: Well, of course, if you’re operating at 
maximum drying conditions, the only thing that a moisture 
system can do for you is to trim on one side. In other words, 
if you are drying at 50 lb. pressure and obtaining a given ton- 
nage, if there are changes on the wet end or other varying 
conditions, which, for that steam load that you’re delivering, 
would overdry the paper, then the moisture control system 
would react to set the pressure down to some value below 50 
Ib. Just what that is, I couldn’t tell you; it’s combined en- 
tirely with basis weight changes and all sorts of changes that 
take place on the machine. 

Mr. Kinssy: What has experience shown? From some 
of your studies how much lower is it necessary to set pressure? 
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Of course, I’m not asking for any divulgence of information 
which you shouldn’t give. 

Mr. McAuear: We have a board machine in New York 
State, operating with this moisture control system, where the 
safety valves were set at 60 lb. and the machine speed and /| 
total tonnage of the machine were regulated so that we dried 
at or about 58 lb., which meant that we were riding right up 
to maximum condition without actually causing the safety 
valves to blow. Now, I have a recording of such a chart here } 
that indicates that we reset the drier pressure down to... 
55 lb. seems to be the low point. 

CuarrMAaN: Mr. O’Donoghue, I have your question here. 
It’s alulu. The question is ‘‘What is the effect of moisture in 
felts and the arrangement of the same in the variation in the 
drying rate through the drier section?”’ That’s your question, 
isn’t it? It’s an age-old question. Monty, would you care to 
say something about that? 

Mr. Montcomery: Most certainly the moisture in the 
felts has a good deal to do with the drying rate at any point. 
If the felt is too wet, it indicates that the moisture isn’t able 
to leave the felt as fast as it’s going into the felt. The func- 
tion of drier felts hasn’t been studied as much as it should be. 
I think that the greatest work remaining to be done in the 
drying of paper on the paper machine has to do with 
the function of the drier felts and getting the most out of 
them. On a machine with drier felts, more than 50%, I 
think, if the water goes into the felt in some way or other 
and is removed from the felt in some way or other. It’s too 
long a story, though—that would have to be a talk in itself— — 
but, if a felt is too wet, it indicates that the water isn’t able 
to get out of the felt and it needs other help in the way of © 
felt driers on air. Likewise, I suspect that a felt can possibly — 
be too dry, in certain positions, to absorb readily. At the 
wet end the only way that the water can leave the paper into ) 
the felt is by absorption into the felt. It isn’t hot enough to 
cause condensation into the felt, whereas at the dry end we ~ 
have an entirely different situation where a cold felt ean cause » 
the trouble, I think. The only way we get the final percen- — 
tages of water out of the paper is to get the paper heated up 
to a temperature well above 212°. If the felt is cooler than }/ 
the temperature that we want to get the paper to, perhaps 
it’s up to around 230 or 240°, then what we have to do is to 
heat up the felt through the paper, and I sort of suspect that 
this condition is at the dry end of the paper machine. Follow- 
ing that reasoning, the Feeney arrangement of driers might 
be especially applicable. Well, I’ve made too long an answer, 
but if there’s some other phase you want answered, Rod, va 
tell me more specifically. 

R. O’Donoeuun, Consulting Enginger: Just that you 
might touch, Monty, on the difference between the different 
types of felt driers, like the Feeney type and the others, and i 
their effect on this problem in general. You know what I 
mean? 

Mr. Monrcomery: I think we have to consider just what 
we're after and you can’t make a generalization that applies } 
to every machine in every case. That’s what I tried to say. | 
Now, the felt at the wet end of the paper machine is picking } 
up moisture by capillary attraction to quite an extent, I} 
suspect. As we go along, we reach a point where water is 
leaving the sheet in other ways. We have evaporati 
vapor forming underneath the felt. Now, that can either 
through the felt or, if the felt is below the dew point, it cam 
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pndense in the felt. Then the water that condenses in the 
ilt can leave it, if the felt is warm, into the air above the 
per machine. We’ve learned, especially in the last few 
pars, the importance of having favorable air conditions 
jound the felt and the detriment that can come from having 
ifavorable conditions, especially if the paper machine hood 
ids the highly saturated vapor totally around the top felt. 
e know that we aren’t going to have as good drying as if the 
vod were higher and the felt were in drier air. About the 
je of Feeney versus regular felt driers, well, one might con- 
jivably have so many felt driers on return, beyond the point 
/ diminishing returns, because the felt is already so dry from 
at of them, that the additional ones aren’t doing much 
od. At certain positions, as I say, I think the Feeney ar- 
vngement is most excellent. 


| *HAIRMAN: The Drying and Ventilating Committee rec- 
izes the big problem of the function of the drier felt and 
tvs and means of measuring tension and moisture content 
) the drier felt. We'd like very much to make a special 
Mpject of it and put some real work into it. We'd like to 
ive the felt manufacturers become interested in the prob- 
ip. They have been interested and have done a great deal 
work on wet felts. There’s been a lot published, but not 
drier felts. Now, the Superintendents’ Association is 
/ing work on drier felts. I don’t want to put anyone in the 
fi dience on the spot, but I know there’s a man in the au- 
#nce who has made a special study of it. How about Mr. 
nett? Would you care to comment? 


OL. G. Janet, J. O. Ross Engineering Corp.: Well, the 
jng that the superintendents have been interested in is 
»iget some data that will be reflected in the quality of felts 
oi, to that end, there are two things that they are particu- 
ly interested in doing on the paper machine. One is that 
inding out what the tension is in felts and the questionnaire 
my sent out has indicated that out of about 66 replies, there 
ire some 30 to 40, I would say, that indicated that the super- 
dendents did not know what their felt loadings averaged on 
ir machines. There was no attempt made to control the 
sion to a certain point. It was found in Canada, where a 
ilar study was made that the newsprint machines had ten- 
us of around 4 lb. per in. of width—that was an average— 
“preas the machine builders design machinery for working 
tsions up to 16 to 20 lb. per in. It’s been proved that the 
Wher the tension you carry, the better the felt functions in 
M@roving the drying rate but, on the other hand, it also 
‘uces the felt life. The second thing that they are inter- 
‘@:d in is to determine the moisture content in the felt, and 
instrument people are trying to devise means of measuring 
©) However, I believe that the TAPPI committee could do 
‘she laboratory work, off the paper machine, on finding out 
edit the characteristics of felts are by measuring, for example, 
stretch as compared with the equilibrium humidity condi- 
‘Gts surrounding the felt by putting it in an enclosure. The 
need, in my opinion, a new concept in drier felts construc- 
1, is to make them more open for penetration of vapor. 
Ft is a very difficult problem from the manufacturers’ 
ia) dpoint—to get good life out of an open drier felt that is 
mi very stiff and which has the ability to resist wear. 
SI/HAIRMAN: Thank you, Les. Well, let’s leave drier felts 
jaa minute. We'll come back if anyone has further ques- 
ais on it. We have a question here addressed to Mr. Mc- 
tir from Mr. Molsberry of the Consolidated Water Power 
a) Paper Co. ‘‘Please discuss further the reason for, or the 
wificance of, the two reducing valves in series.” 


‘\iz. McAtear: Well, we use the first reducing station, 
*pressure controller, and its associated valve for maintain- 
wth fixed pressure ahead of the second control valve feeding 
pilot drier. The primary function of this is to eliminate 
4;upstream disturbances from the steam source. For ex- 
lille, if you are utilizing steam at 60 lb. and didn’t make use 
the first primary reducing station and this pressure, due 


J 


a 


MIPPI «+ February 1954 Vol. 37, No. 2 


to load changes in the plant, was permitted to move to 65 lb., 
then the second valve, which is measuring and responding to 
the pressure of the pilot drier, would be repositioned and it 
wouldn’t be repositioned because of any new condensing rate 
or any new moisture change that took place in the sheet itself. 

CHAIRMAN: Jim, we have another question here addressed 
to you. ‘What type valve is used ahead of the control drier, 
and why?” 

Mr. McAtear: We use our standard diaphragm control 
valve which has a range of 50 to 1 and utilizes what we call 
a percentage V port valve plug. A valve plug for this use 
must have desirable characteristics; for example, you couldn’t 
use successfully a flat disk plug because the amount of move- 
ment for the small change in condensing rate would be ex- 
tremely small. The flow curve on the valve plug, for example, 
at 50% lift only passes approximately 15% of the valve 
capacity. 

CHAIRMAN: JI have another one here for you, Jim. “On 
a board machine having many driers, that is, with a long time 
lag, if the control system operates only on the last section 
of the driers, what provision is made for handling the conden- 
sate and blow through from this section?’”’ Maybe Bob Cook 
can help you on that. 

Mr. McArxear: I think Bob can help me a great deal. 
Of course, this gentleman is doing the thing that we don’t 
like to see done on a paper machine. We like to see two or 
more moisture systems on a paper machine. I would think 
that the logical thing to do would be to establish, through dif- 
ferential instruments and valves, a means of discharging the 
surplus steam during upset conditions or break conditions to a 
lower pressure source, but I’m quite sure Bob Cook has some- 
thing to say on this, because it’s so closely associated with 
drainage. 

Mr. Cook: Well, actually, Jim, you’ve answered it. In 
other words, to give you control of the moisture control sys- 
tem both at a higher or lower pressure, the differentials must 
be maintained across the drier for drainage and, regardless of 
what the moisture control systern calls for, it will have to go 
to a lower pressure source to insure good working. 

Mr. A. P. Artoy, Pulp & Paper Research Institute of 
Canada: Mr. Montgomery, did I understand you rightly 
that the samples were taken at a distance of about 8 in. from 
the edge of the web? 

Mr. Montcomury: That’s correct. 

Mr. Artoy: Well, do you regard that as enough? 

Mr. Montaomery: No. 

Mr. Artov: Do you have any information about the 
moisture distribution across the web? 

Mr. Monraomery: Not in this study. 

Mr. Aruoy: I would like to ask a further question in that 
connection. Do you feel that some of the results that you 
have presented to us this morning might be in error due to 
the fact that you might have overdried your paper at the 


* time of testing, or you might have had a dry edge which, in 


some cases, was not typical of the entire width of the sheet? 

Mr. Montaomery: It’s true the samples were not neces- 
sarily typical of the entire width of the sheet. On the other 
hand, what we were interested in was the variation in drying 
rate through the section and I think that the variation in 
drying rate would have followed a similar trend had the sam- 
ples been taken in the center or toward the back edge, or at 
any other point. I can’t conceive that the slope of the curve 
at the wet end or the middle or the dry end would have been 
materially different at any other point. 

Mr. Arntov: I have the feeling that some of the results 
that you might have presented might be a little in error; 
in other words, we all don’t waste 20% of our drier capacity 
as might have been inferred from your comments. 

Mr. Monrcomery: I didn’t mean to infer that everyone 
did and, furthermore, I would like to make this clear as the 
result of a conversation I had after the meeting. A man criti- 
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cized me for inferring that everybody was wrong if he dried 
his paper down to 2% moisture. He pointed out that that’s 
what his customers demand and he had to dry it to 2% or he 
couldn’t sell it. So I tried to make clear that I didn’t mean 
to infer that anyone who dried drier than 5% wasn’t doing 
his job. I’m sorry if I did, because paper sold by the pound, 
and in some cases will only satisfy the customer if it’s dried 
down to 2% so he isn’t paying for the extra water, or at least, 
he thinks he isn’t. 

CHAIRMAN: I think that if a paper mill is drying down to 
2%, it ought to charge that particular customer something 
extra. Our results show that due to this factor a good part of 
the paper machine is not doing 100%. What I mean by that 
is the customer very likely could change his specifications 
and, if he did that, we would find that we could dry and there- 
fore process considerably more paper. 

Mr. Banerrut, Howard Smith Paper Mills: The question 
I wanted to ask was—in that first 80 or 90% of the drier section 
where your evaporation rate was constant, were you able to 
fix a constant evaporation factor per square foot of drier section 
corresponding to a definite steam pressure? [or instance, it 
comes up in the problem of drier design as to the actual pounds 
of water per square foot of drier area that you can evaporate 
per hour and that is also tied in with the actual area on the 
drier that you are using. I was wondering if you might care 
to make any comments or had any data on the actual amounts 
of water per square foot of drier area that you were able to 
handle. It looked very much to me as if there should be a 
factor of, say, about 1.2 lb. of water per sq. ft. per hr. at, say, 
10 lb. pressure, regardless of the type of product that you 
were trying to dry. 

Mr. Montcomery: When the paper is published (see the Jan- 
uary issue of T’app7z) there will be additional data that I couldn’t 
very well include this morning, partly for lack of time and 
partly because it takes time to digest a large tabulation of 
figures. There will be published a tabulation of all of the 
tests with the drying rate, production drying rate for the ma- 
chine over all the driers, and for the evaporation drying rate 
over all the driers. I went one step further since I had raised 
the question of the bad effect of over-all drying rate of over- 
drying. I showed what the production drying rate would be 
and the evaporation drying rate would be to the point in the 
drier nest from the wet end up to the point where the sheet 
was 5% moisture. I took that 5% point arbitrarily, you 
understand—but by doing so, we eliminated from the drying 
rate data that portion of the machine used after the sheet was 
down to 5% in order to put them all on a similar basis. 
Now, to answer your question, we found in most all cases an 
average drying rate as shown in the TAPPI drying rate reports. 
If you will look at the TAPPI Data Sheets, you will 
find there what constitutes poor, average, and good per- 
formance in drying rate for any steam pressure and any classi- 
fication of paper. Now, I might just add one other thing. 
I was curious to see what would happen if we eliminated both 
ends of the machine—take off the first 20% of the driers and 
then the last part of the driers where we had a falling drying 
rate. In other words, I took just the middle section of the 
machine which is presumably operating at the best effective- 
ness, calculated the drying rate, and tabulated that against 
steam pressure to see if I would get a much closer coordination 
of drying rate and steam pressure. I was sorry to find that 
I didn’t get nearly as close a correlation as you would think. 
All the drying rates were pretty much all over the lot, which 
all comes back, as I said this afternoon, to the fact that it 
isn’t overdrying that is the prime cause of variation after 
all, serious as it may be. On the paper machine the big vari- 
ation in drying rate, I think, comes from variations in the 
intimacy of contact or effectiveness of heat transfer contact 
between the drier shell and the paper, which may depend 
upon the condition of the drier shell, or it may depend upon, 
more likely, the surface of the paper and the receptivity to 
heat of the paper. 
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Joun Munron, Rice Barton Corp.: Mr. Montgomery,}, 
this morning you referred to total drying surface. In setting}, 
up that figure of total drying surface, did you in any way take}, 
into account the number of felt driers that might be on aj’ 
machine? I’m thinking particularly of kraft machines that} 
have in the order of 20 to 30 either felt or so-called Feeney), 
driers. Just how did you account for them? | 


Mr. Monrcomury: In the figures that will appear on dry-} 
ing rate, in what we call Ry, the production drying rate and) 
Rw», the evaporation drying rate, we did include in accordance 
with what is now TAPPI’s standard method, the felt drier} 
surface. All the charts give per cent of paper driers. Now, 
that’s a little wrong as it happens that all the tests were ac- 
cording to the number of the drier, 1, 2, 3, 4, on up to 100 and| 
more, and it was much easier to plot the data against percent-{ 
age of total paper driers but that was only for the plotting of : 
the data. When we talk about drying rates, we always in- 
clude felt drying surface equally with paper drying surface. 


ARTHUR Drew, Southland Paper Mills: Mr. Montgomery, 
I’d like to ask this question. Your sheet, of course, has vary- 
ing moisture contents across it. Do you subscribe to the idea} 
that the best way to get rid of these variations is to overdry 
your sheet and then put the moisture back in by means of a 
sweat drier, steam shower, or water box on the calender 
stack? 


Mr. Montraomery: I think you’re going to put me on the 
spot, Mr. Drew, in saying that bad practice is the best way. 
It probably is the only way to get an acceptable sheet, to 
overdry part of it, but I don’t say it’s the best way. The} 
best way is to try to correct the difficulty with the streaks. § 


CHAIRMAN: I would like to refer that to Mr. Garrett. I 
think he’s the man that knows a lot about what goes on with 
a sheet of paper before it enters the driers and that is a very 
important thing to bear in mind. I will ask Mr. Garrett if 
he will comment on that. 


Mr. Garrett: I’ve listened to this discussion and, now } 
that the point of uneven drying across the driers has come up. 
[am especially interested. This point of uneven drying across » 
the drier surface has been a matter of interest to me for som» 
time. I might say that my earlier interest in drying, c¢* 
fairly early interest in drying, arose in part from the 
publications of TAPPI on evaporating rates on various ma-: 
chines. Before saying anything further about the question, 
I would like to comment on the great amount of effort that: 
has been put into this by the TAPPI drying committee and « 
those who have been associated with them, sparked by Mr. 
Montgomery and possibly, to some extent, by our old friend, © 
Bill McNaughton. My own experience with uneven drying 
across the sheet is that it exists practically everywhere on 
cylinder driers. It seems to be a characteristic of them. In 
many cases, the drier seems to be considered a machine that} 
can’t be at fault and the common attitude is to attribute the: 
streaks to bad pressing or possibly to a faulty sheet on the } 
wire, but most generally to the pressing. For years, a very | 
large number of tests have shown—when I say “large number” 
I mean thousands, not dozens or hundreds—that driers char- ff 
acteristically have a specific drying pattern for any given ma-} 
chine. That drying pattern can be altered but not, so far} 
as I know, completely corrected with any of the means ath 
hand at the present time. Now, I want to make it clear tha 
I am speaking largely from the standpoint on operation on 
newsprint. I have had some experience on the drying of} 
pulp, particularly dissolving pulp, and also on 9-point board} 
and similar things but, mainly, my observations have been on} 
newsprint. The question of getting rid of those streaks 18}/ 
one that I do not think has been overcome. However, the}? 
question of drier felt tension is a very important factor in}) 
those streaks. It has been mentioned that the drier sections)’ 
are ordinarily built or constructed to operate the drier felts) 
with pressures very much higher than those in common use: f 
It was also said, I think, that the average pressure was 4 Or}! 
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p lb.—tension, rather—as measured by weighting on the felts. 
Now, I don’t know whether that’s true or not, but I have seen 
many machines which were drying at 4 or 5 Ib. tension on 
\he felt and, when I say tension on the felt, Iam assuming that 
he weight that we speak of is delivering that tension per inch 
pf width on the felt. What the actual tension is, I am not 
pretending to say, but that is the only figure we have. Streaks 
junning in machines for months and years have been very 
jjreatly reduced, by increasing tensions from 5 to 10 lb. and, 
ja many cases, I have seen them pushed up to 16 lb. per in. 
7ith very beneficial results as far as removing the streakiness. 
lowever, there still remains a basic unevenness across the 
‘meet, which is definitely traceable to the drier section. If 
qese evaporation rates are tested and determined for each 
»pot of width on the drier section across the drier face, it will 
‘e found that there is a variation in the evaporation rate in 
ne order of 6%. It is relatively small but many times it’s 
ice or three times that and when one is making a sheet of 
per—I speak of newsprint but the same thing applies in 
syeater or less degree on other grades—if one is making a 
heet of paper with a 32-lb. basis and aiming at 8% moisture, 
”7o Moisture is roughly 2!/. lb. of water per ream of paper. 
»a passing through the drier section, under favorable opera- 
jng conditions, the evaporation of water by the drier section 
yay vary around 60 to 65 lb. per ream and the variation of 
7%, you will see, is more than the total amount of water 
#at is left in the sheet. So it’s a very sensitive control that 
#2 must have if we’re going to eliminate that streakiness. 
jhe justification, I think, for a great deal of the overdrying is 
get rid of those streaks and it seems that, in some cases, 
may be carried too far but not generally considering our 
ifesent state of knowledge of drier behavior and the behavior 
ef drier felts and of presses. I’ve avoided the question of 
esses, which Mr. Young mentioned, because I don’t think 
wyat you can lay a level sheet on the wire or press evenly 
» til you make your drier sections dry evenly. If you do, 
su can’t sell the paper. This has been a somewhat rambling 
mek and I think that unless there are further questions, I 
jad better stop here. 


S§CHAIRMAN: There was some hidden information in the 
ita that were collected and that concerned the temperature 
ithe sheet of paper going through the drier section. Some 
sithe mills were equipped so that such information could be 
eftained and it was found that the temperature of the sheet 
sin’t reach 212°F. until the sheet was quite low in moisture 

atent and it was suggested by some of the men in the mills 
jo worked with Mr. Sawyer that this could be the basis for 
W@noisture control system. I wonder, Monty, if you would 
+9e to say a little more about that? I think that these men 
‘uld be interested in that aspect of this work. 


‘Mr. Monrcomery: Well, I hadn’t really thought of it as 
) @asis for a moisture control system but I will say that it has 
fnetimes been found useful by us. I’m thinking particu- 
Tey of a board or a 9-point corrugating machine—in finding 
the effect of what you might consider small changes in 
‘ise things which affect drying capacity. In other words, 
# you have a machine running steadily with 10 lb. pressure 
tough the driers just for sake of argument, and you make 
“ihe little change that might affect the drying rate. I think 
4) most critical way to find that would be, not by measuring 
-i)moisture content of the leaving sheet, but in taking surface 
/Daperature readings of the paper on the driers up toward the 
byend to see where that critical point is where the sheet tem- 
stature suddenly jumps, whether it moves back toward the 
fb! end or not. It’s surprising how critical it is. When the 
st reaches a certain point, it can be going along with the 
t ‘perature rising steadily, and then when it reaches 10 to 
olG moisture, the temperature will jump quite suddenly to 
¢\ the last moisture out. There’s quite a critical point 
‘ite and I think that it can be useful sometimes. It’s real 
iipresting, anyway, to see where that falls on the machine. 
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JoHuNn FRANKEviIcz, Champion International Co.: I would 
like to say in that connection we had an interest in determin- 
ing moisture with the Cambridge instrument meter by taking 
temperatures of the paper while it was running. Unfortu- 
nately, we ran into a great deal of difficulty. We found that 
that instrument seems to react with the speed of the paper 
and you can be as much as 25 to 30° off, depending on how 
fast your paper is going at the time you are detecting the 
temperature. You did mention that at uniform speeds it 
might be a good method of determining moisture, and we are 
of the opinion that that could be so if it can be corrected for 
speed. 

Mr. Monrcomery: I don’t for a moment think that a 
surface pyrometer, either on the paper or on the drier, meas- 
ures the absolute temperature of the sheet. I know it doesn’t 
and I know it’s affected by such variables. 

CuarrMAN: We would very much like to investigate 
different kinds of surface pyrometers. We thought last 
year we might make a start on it. We realize that our infor- 
mation is about as good as the instruments we use to guide us. 
Too often we find that people misuse a surface pyrometer 
for if they were to put it on a pulley driving the paper machine, 
they’d get almost as high a temperature as if they put it on 
the drier itself. So, sometimes, it can be a very sad situation 
and some day in the future we’ll have some more answers on 
that subject. Are there additional questions? 

Most of you gentlemen, being from the States, are not fa- 
miliar with the enclosed drier hood. You may have read 
about it. I don’t know whether some of you would be in- 
terested in it, particularly the ones from the South, but we 
have Mr. Jordan here from Abitibi, who has had a lot of ex- 
perience with enclosed drier hoods. I wonder, if he took about 
3 minutes and told you before and after conditions, maybe 
you gentlemen would go away with something that might be 
useful to you. 

Mr. Jorpan, Abitibi Paper Co., Ltd.: Thank you, Curt. 
I was actually trying to grab this microphone here a moment 
ago when the gentleman asked the question about adding 
moisture to the sheet and overdrying. Now, fortunately 
we had an accidental experiment on one of our machines. 
We shut the paper machine down, and shut off the water 
entering the sweat drier. This was on a newsprint machine. 
We started the paper machine up and didn’t turn on the water 
to the sweat drier, and we noticed that the drier pressure had 
dropped. A friend of mine was there and he noticed this and 
told the back tender to leave the water off the machine and 
not bother adding any moisture with the sweat drier. Well, 
the steam consumption per ton of paper dropped about 900 
lb. per ton. We measured moisture at the reel instantane- 
ously with the Hart moisture meter and found that, adding 
no moisture in the sweat drier and reducing the drier pressure, 
we got a very uniform sheet moisture all across the reel. We 
are convinced that you can run a paper machine without a 
sweat drier or without adding moisture to the sheet, that is, 
overdrying it and adding moisture to bring it up to the ex- 
pected 8%. 

The second point Id like to get in, in this discussion of 
felts is that; we are of the opinion that you can probably dry 
your paper, without the use of felts on the paper machine, or 
without the use of felt on some sections of the paper machines. 
We ran a test to determine what would happen on a paper 
machine if we cut the felts off on the dry end and the first 
test, which consisted of a 2 hr. period, was very encouraging. 
The steam pressure went up a bit. We dropped the drier 
felt off and found that we could dry paper quite adequately 
without the use of a felt on the dry end section. 

Those are the two points, the first one is that you can dry 
paper uniformly on a machine without the use of the sweat 
drier and, secondly, I think you can dry paper without the 
use of as many felts on the paper machine as we now use. I 
just want to mention those things in case somebody may have 
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a chance to experiment with their own paper machines iy, 
their own mills. 

Now, that has nothing at all to do with closed hood instal} 
lation performance, before and after. We have three close \ 
hood installations on our machines at Iroquois Falls, and 
last week I took some tests on one machine. When we starte 
off last year without the closed hoods, it was running 948 f.p.m). 
We have speeded it up to 1263 since the closed hood installaj, 
tion and we’re going to go higher. We increased our produe 
tion 48 tons per day and we decreased the steam per ton 0 
paper by 775 1b. Heat recovery amounted to 50% of the stean) 
which we put into the drier surface. The evaporation rat 
per hour per square foot of drier surface, before we put the 
hood on wes 2.32 lb. water per hr. per sq. ft. and, after w 
put the enclosure on, it was 2.83. We increased our produc 
tion 36.7%; we increased the pressure about 3 lb. Actually) 
we put on six new driers when we speeded the machine up an ! 
put the enclosed hood on but, over and above that, if we hac 
maintained the same evaporation rate per square foot o 
drier surface after as we had before, instead of putting on six 
additional driers without the closed hood we figure that we 
would have had to put on 15 additional driers. I would like 
to say that I think the closed hood installation is here to stay. 
and although paper companies may be adopting it slowly 
think that eventually whenever you see a paper machine pu 
in, you will see it with a closed hood. 


Froor: May I ask you to comment on locating the hooc 
ona board machine as well as on a newsprint machine? 


’ Mr. Montrcomery: I see no reason at all why it shouldn’ 
be equally advantageous. In fact, this is beside the point} 
but I was saying today that Mr. Herman Cutter, when he was 
alive, used to say to me ‘“‘Why don’t you totally enclose a ver+ 
tical stack drier some day?’ Well, I was afraid of what the 
operators would say and I guess the rest of us were too bey 
cause we never did anything about it. So you see, some 
people thought about it years ago but didn’t dare do anything 
about it. 

CHAIRMAN: Gentlemen, we’ve been running about ai 
hour. If there are any more questions, we will contin i 
with the discussion. We don’t want to bore you. You «i 
know how interesting this subject is. 

Gorpon CHatmers: Mr. Jordan quoted a figure of 2.62 
lb. of water per sq. ft. of total drier surface, including fe! 
driers and not including the sweat drier. How would you 
say that compared with the average for most newsprint maa 
chines operating, say, at 20 lb. steam pressure? Do you have 
anything on that, Mr. Montgomery? 

Mr. Montreomery: Not with me... . | 

Mr. CHALMERS: Burt, do you have any....? 


Mr. Cook: Well, I can’t recall the figures offhand, except 
that it seems to be a high figure. 


Mr. Cuaumers: Any tests that I’ve ever run, 2.3 was 
about, I think, an average for 20 lb. I was wondering. . . youl 
don’t have any figures on that, Mr. Montgomery? 


Mr. Monteomery: I'd have to refer to the sheets. . . . 
don’t remember, but I am especially interested, Gordon, in the) 
figure you gave me on the pounds of steam per pound of watett 
evaporated. I suspect that’s about a record for good practice 


Would you comment on that again? 


Mr. Cuatmers: The figure, Mr. Jordan can correct me it 
I’m wrong, was about 1.31. I think those figures are ag) 
correct as we are able to determine with the facilities for rum 
ning tests at the mill. The tests have run consistently betweel ’ 
1.3 and 1.36, and I think that is certainly better than am f 
other machines in that area. Even with economizers, they 
run about 1.56 or even 1.6. 


CHarrMAN: Now if there are no more questions, I think we! 
conclude this meeting. 


Thank you. 
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Tuis is a rapid and accurate method for the direct 
letermination of total water (free and combined) based 
m a modification of the Karl Fischer titration for wa- 
‘er. It is applicable to spent liquors from calcium, 
agnesium, ammonia, kraft, and semichemical pro- 
yesses. The difference between 100% and the per 
jent of total water gives the nonaqueous constituents. 


« Note: In most cases it is sufficient to determine total solids 
im spent liquors by drying in an oven and calculating the water 
iby difference.” (See T 625 m and T 629 m.) 


APPARATUS 


1. Titration Assembly. Two accurately calibrated 
urets are assembled as shown in Fig. 1. The frame- 


the plexiglas and drilled to accommodate two buret 
ps, two platinum wire electrodes, and the glass 
irrer. Items used for the electrometric determina- 
on of the end point are a 40-ohm variable resistance, 
icroammeter (0 to 50 microamperes), two platinum 
ectrodes, one dry cell, and wire connections as shown 
Fig. 2. 

2. Dropping Bottle. A small stoppered bottle with 
medicine dropper in the stopper is suitable for weigh- 
»/z the sample. 


REAGENTS 


A. Pyridine, c.p. 

B. Methanol, c.p., absolute, acetone-free. 
C. Liquid Sulphur Dioxide (SO.). 

D. Jlodine, c.p., resublimed. 

K. Glacial Acetic Acid, reagent grade. 

F. Glycerol, c.P. 


PREPARATION OF SOLUTIONS 


Solution I. Mix 300 ml. of pyridine and 300 ml. of 
‘@thanol and add 60 grams of SO... This is most 
oily done as follows: Pour the methanol and pyridine 
to a bottle or beaker and place on a pan balance. 
s4nnect a delivery tube to the SO, supply and extend 
i} other end of it to the bottom of the methanol- 


» «|This method is s ested by the Standards Committee as being the most 
tehble to date. It is not, however, a TAPPI Standard. Criticisms are 
 ¥lestly suggested and should be sent to R. G. Macdonald, Secretary, Tech- 
o#\| Association of the Pulp and Paper Industry, 155 E. 44th St., New 
Dic 17, N. Y. 
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a 
TAPP] STANDARDS 


Testing Methods, Specifications, and Recommended Practices 


. er ee 


Total Water in Pulp Mill Spent Liquors* 


TAPPI Suggested Method T 641 sm-54 


(THIS SUGGESTED METHOD IS UNDER THE JURISDICTION OF THE NONFIBROUS MATERIALS TESTING 
COMMITTEE) 


pyridine container. Add weights on the balance until 
the system is balanced, then add an additional weight 
of 60 grams. Add SQ, until balance is again restored. 
The solution is unstable immediately after being pre- 
pared but becomes stable on being stored overnight. 
Keep in a glass-stoppered bottle. 


Solution IT. Dissolve 180 grams of iodine in 1 liter of 
methanol. Store in a glass-stoppered bottle. Each 
milliliter of this solution is equivalent to approximately 
0.01 gram of water. Less concentrated solutions may 
be used for samples containing small percentages of 
water. 

This is a concentrated solution and is most easily 
made as follows: Weigh the iodine into a 250-ml. or 
300-ml. tall-form breaker. Add 50 to 100 ml. of 
methanol to the iodine and stir vigorously for a few 
minutes, grinding the iodine while stirring. Decant 
the iodine solution into the glass storage bottle. Add 
another portion of methanol to the undissolved iodine 
and repeat this process. When the total volume (1 
liter) of methanol has been added, disregard the small 
amount of iodine not dissolved. This iodine may be 
used in the next supply of iodine solution made. 


PLATINUM ELECTRODES 


(FISHER TITRIMETER) 


tol STIRRER MOTOR 


200 M 


C 
GLASS BOTTLE 
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STANDARDIZATION 


Since it is difficult to store these solutions for any 
length of time without small moisture pickup, it 1s 
necessary to standardize Solution II each day before 
starting titrations on unknown samples. To approxi- 
mately 20 ml. of Solution I in the titration bottle add 
Solution II from a buret, 1 ml. at a time, until the end 
point is approached, then dropwise to the end point 
described below. Record the volume of Solution II 
used. To the solutions in the titrating bottle add an 
accurately weighed amount of water from a dropping 
bottle. (Using a Solution II of the concentration speci- 
fied above, a convenient weight to use is about 0.3 gram, 
requiring about 30 ml. of the solution to reach the end 
point.) Continue the addition of Solution IT until 
the end point is obtained. Record the volume of 
Solution II used in the second titration and from it 
calculate the water equivalent of 1 ml. of the solution. 


DETECTION OF END POINT 


Start the stirrer motor and adjust the variable re- 
sistance so that the potential between the platinum 
electrodes produces a deflection of about 10 micro- 
amperes on the microammeter. Proceed with the 
titration with Solution II]. As the end point is ap- 
proached the ammeter needle starts to swing, and at 
the end point maximum deflection is obtained. To 
insure that the end point has not been exceeded, turn 
off the stirrer motor. If the end point is a true one, 
the needle slowly drifts back to a minimum deflection 
and rises to maximum deflection when the stirrer motor 
is again started. If the end point has been exceeded, 
the needle remains steadily at maximum deflection 
when the stirrer motor is turned off. 


DETERMINATION OF IODINE-CONSUMPTION 
CORRECTION 


Since side reactions occur in some spent liquors 
upon titration with Solution II, a correction is neces- 
sary in such cases for the amount of iodine consumed 
by these side reactions. 

Transfer an exactly weighed sample of liquor to a 
clean titration bottle and dilute with 20 ml. of absolute 
methanol. Stir until the liquor is completely dissolved 
or suspended, then adjust the microammeter needle 


MICROAMMETER 40-OHM VARIABLE RESISTANCE 


ORY GEEE 


PLATINUM ELECTRODES 


Fig. 2. Diagram for electrometric titration 
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at 10 microamperes. ‘Titrate with Solution IT until 
the ammeter needle shows its first rapid deflection. 
The volume of iodine solution used in this titration 
is the measure of the iodine consumption of the sample. 
This volume of solution II divided by the sample weight | 
gives the iodine consumption per gram of sample. 
This equivalent multiplied by the weight of the sample } 
used in an actual water titration will give the amount 
of Solution II which should be subtracted from the 
buret reading during the titration of water. 


TEST SPECIMEN 


The amount of spent liquor sample used in the de- 
termination is dependent on the approximate water | 
content. A sample containing 85% of water is limited | 
to 0.45 gram and one containing 50% of water to 0.80 
gram. Samples containing water in an amount ex- 
ceeding 85% should weigh 0.40 gram. 


PROCEDURE 


Thoroughly shake the liquor sample, transfer a por- 
tion into a dropping bottle and weigh the dropping 
bottle and contents accurately. Add 20 ml. of Solu- 
tion I to the clean, dry, 200-ml. glass bottle, titrate | 
to the end point with Solution II and record the volume 
used. Transfer the appropriate portion of spent liq- 
uor from the dropping bottle to the liquid mixture in 
the 200-ml. glass bottle. (Reweigh the dropping § 
bottle accurately and record the sample weight.) Con- 
tinue the titration by the addition of Solution II from 
the buret to the electrometric end point. 

Subtract from the volume of Solution II needed for 
the second titration any necessary iodine-consumption 
correction and from the difference calculate the percent- 
age of water in the sample. 


MODIFICATION FOR CONCENTRATED CALCIUM- 
BASE LIQUORS 


If a concentrated calcium-base liquor is added to the. 
titrating mixture, it will form a gummy mass which 
cannot be dissolved by the titrating mixture, and the 
water titration is unsatisfactory. The following mod-| 
ification obviates this: 

Add 20 ml. of Solution I, 20 ml. of glacial acetic acid, | 
and 20 ml. of absolute methanol to the titration bottle. ™ 
Titrate to the end point and add the sample. Start 
the stirring motor and proceed with the titration. The 
sample will be completely suspended or dissolved in the 
presence of the acetic acid and the titration can be} 
easily completed. The iodine-consumption corrective 
titration is carried out in 20 ml. of acetic acid and 40/f 
ml. of absolute methanol. 


MODIFICATION FOR CONCENTRATED 
SEMICHEMICAL LIQUORS 


If a semichemical liquor of more than 50% solids! 
content is added to the usual titrating mixture, the} 
liquor will form a gummy mass similar to that formed}! 
by a concentrated calcium-base liquor and the followmg} 
modification is necessary: 


Dehydrate c.p. glycerol by heating in a beaker un i 
rapid boiling occurs, and continue to boil for 10 minutes. 
Pour into an Erlenmeyer flask stoppered with a til-}) 
foil covered rubber stopper and allow to cool. Add} 
15 ml. of this glycerol, 15 ml. of absolute methanol. | 
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nd 25 ml. of Solution I to the titration bottle; titrate 
jo the end point andadd the sample. Start stirring im- 
hediately and stir until the sample is in solution; then 
jroceed with the titration. The iodine-consumption 
jorrective titration is carried out in 15 ml. of glycerol 
nd 40 ml. of anhydrous methanol. 


ADDITIONAL INFORMATION 


i This method was originally proposed by the Acid 
sulping Committee. 
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japer and Packaging Specifications 
| 
| INTERNATIONAL STANDARDS 


r During the period of the World Chemical Congress held in 
Hockholm, Sweden, a group of technologists, representing 
wi lp testing interests in several countries met on Aug. 4, 
7/53, to discuss ways in which cooperation might bring about 
eitandardization of testing procedures that would be accepta- 
to all concerned. 
: he individuals present were: 
) J. J. C. Knewstubb, Australia 
4H. Sadler, Austria 
~~tto Maass, Canada 
2/5. Wang, Canada 
3B. R. Nybergh, Finland 
id. Sihtola, Finland 
2%. Bartunek, West Germany 
di. Lutze, West Germany 
jo!. Schurz, West Germany 
v1. Iwanow, East Germany 
ff. L. Raine, Great Britain 
+, Tachi, Japan 
1). Ellefsen, Norway 
a’. Léschbrandt, Norway 
2. O. Bethge, Sweden 
+x. Gran, Sweden (secretary) 
1H. W. Giertz, Sweden (chairman) 
. Hagglund, Sweden 
. Jorgensen, Sweden 
WK. Wilson, Sweden 
1M. Rutishauser, Switzerland 
). Goldschmid, United States 
i. F. Martin, United States 


_Yrof. Haigglund opened the meeting and explained how it 
i been made possible due to the initiative taken by Verein 
'e Zellstoff- und Papier-Chemiker und Ingenieure (Zell- 
sgming). Invitations were sent from Zellcheming to corre- 
vs nding organizations in other countries. 

4 the request of Prof. Hagglund, Mr. Giertz took the 
vbir during the discussion. 

+t). Bartunek, as a representative of Zellcheming, expressed 
‘Wheir opinion that as the time of more or less isolated na- 
‘t)al markets for pulp has now definitely passed and the 
‘8p producing and consuming industries are in closer con- 
©} it appears increasingly necessary to have methods uni- 
sally recognized and used. At the moment the need for an 
rationally adopted method for determination of the alkali 
bility of pulp is very urgent. The standpoint of Zell- 
ning in this question was written up and given to the 
mjabers of the meeting in advance. 

tto Maass stated that the question of international stand- 
had been thoroughly discussed at a meeting held July 30 
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to Aug. 1, 1953, in the Paper and Board Division of the Ap- 
pled Chemistry Section of the International Union of Pure 
and Applied Chemistry. The Division of the Union did not 
consider it within its province to assume any sort of execu- 
tive responsibility in this field but gave assurance that should 
there be ways in which help can be given to promote first 
class international testing procedures, the Division would be 
very willing to give as much support as possible to this end. 
In the minutes of the Division meeting the Division has ex- 
pressed its opinion concerning the lines along which this 
difficult problem should be approached. 

All the members of the meeting agreed that international 
analytical standard methods would be of great value for 
everybody and expressed their readiness to help in realizing 
this project. The alkali solubility test was considered most 
important for the moment and it was decided that this sub- 
ject should be discussed. 


Discussion About Using a Method for Determination of Alkali 
Solubility Instead of the Existing Alpha-Cellulose Methods 


The members of the meeting received copies in advance of 
two methods for determination of the alkali solubility which 
in principle differ from the alpha-cellulose determination in 
that the pulp never is brought into contact with caustic of 
higher dissolving power than the 18% NaOH. The two meth- 
ods are the gravimetric German method, Merkblatt IV/29, 
and the Swedish volumetric method CCAS: 53. 

Some members of the meeting pointed out the difficulties 
which may occur particularly from the commercial point of 
view, if the old alpha value should be replaced by some other 
value. The main opinion was, however, that the alkali solu- 
bility test is superior to the alpha test for characterizing the 
quality of the pulp. As at present the existing different alpha 
methods give different results it was felt that it would be 
worth while to try to get an internationally accepted method 
for determination of alkali solubility and then later try to get 
it accepted also by the commercial people. 

From a scientific point of view it was emphasized that it was 
not enough to have a method for determination of the solu- 
bility at one single caustic concentration. For completely 
characterizing the pulp a curve over the whole concentration 
range up to 18% is needed. A standard method for the 
determination of the alkali solubility should, therefore, be 
such that it could be used for any caustic concentration. 
Such a method could then be used both for scientific purposes 
(the whole curve) and for commercial purposes (one or two 
specified points on the curve). 

In order to avoid all misunderstandings when referring to 
an alkali solubility value it was suggested that a fundamental 
method suitable for all caustic concentrations should be given 
one number or symbol and a special applied method for com- 
mercial purpose using a specified caustic concentration should 
be given another symbol. 

The way of referring to the soluble or the resistant parts 
of the cellulose in different alkali concentrations was further 
discussed. One suggestion was to retain the old symbols 
alpha, beta, and gamma with indices to tell the concentration 
used, e.g., al8, al0, B10. Another suggestion was to pre- 
serve the symbol @ only for historical purposes and to use 
quite new symbols for the alkali soluble or alkali resistant, 
e.g., ASis, ARis, or Sis, Ris. The question then arose what to 
call the fraction which is precipitated by neutralization (at 
present named beta) and the fraction which is not precipi- 
tated by neutralization (gamma). It was considered too early 
to come to any definite recommendation on this question 
which was left for a future discussion. 


Discussion About the Details in a Fundamental Method for 
Determination of Alkali Solubility 


The method suggested by the Swedish Analytical Com- 
mittee (CCAS8: 53) was discussed in detail and Miss Wilson 
answered questions about the influence of different factors 
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especially the influence of pulp concentration, time of treat- 
ment, the presence of air, and the way of defibrating the 
sample in the caustic. R. Bartunek mentioned that he had 
found that if the same pulp concentration and the same time 
of treatment is used the gravimetric (Merkblatt IV/29) and 
the volumetric (CCA8: 53) methods give results which are 
in very good accordance. 

It was recommended that the Swedish Committee publish 
the method CCAS8: 53 asa tentative method and the members 
of the meeting declared that they were ready to try the 
method and comment on it. 


Future International Cooperation 


The meeting did not form any kind of formal organization 
but it was felt that contact should be maintained and co- 
operation continued. In order to realize this it was suggested 
to appoint a secretary and one representative from each 
country. It would then be possible for anyone who would 
like to suggest a new method for international examination to 
send it to the secretary who would then forward it to the 
country representatives, which in their turn should inform 
others in their country interested in the item. Those who 
are especially interested in a suggested method and are willing 
to participate in the work with it could then notify the secre- 
tary who would help to form a group working on the method 
in question. A secretary should be appointed by each group. 
At the moment there was interest in a group for working on 
beta- and gamma-determination as an extension of the alkali 
solubility method. The interested representatives for Ger- 
many, Sweden, and the United States formed a group to work 
on this subject (secretary Miss Wilson). A group for work- 
ing on viscosity determination of cellulose was also formed by 
representatives for Germany, Sweden, and the United States 
(secretary Dr. Martin). 

Otherwise each national committee was recommended to 
work as before except with the difference that methods should 
not be adopted as standard before the representatives of 
other countries have been informed and their comments 
invited, 

To save the secretary from too much work such information 
should be sent directly to the representatives. 

Miss K. Wilson was appointed as secretary. 

As national representatives were appointed: 


Australia: D. Piper, Secretary APPITA Testing Subcommittee 
c/o Australian Paper Manufacturers Ltd., Woodlands Rd., 
Alphington N20, Victoria. - 

Austria: H. Sadler, Technische Hochschule, Abteilung fir 
Zellulosechemie, Karlsplatz 13, Wien. 

Canada: S. Wang, President, Industrial Cellulose Research 
Ltd., Hawkesbury, Ont. 

Finland: H. Sihtola, Central Laboratory, E. Hesperiank. 4, 
Helsinki. 

West Germany: R. Bartunek, Randerath (Bezirk Aachen). 

Hast Germany: H. Iwanow, Forschungsinstitut fiir die Zell- 
stoff- und Papierindustrie, Heidenau/Sa, D.D.R. 

Great Britain: L. G. S. Hebbs, Edgeworth House, Arlesey, 
Bedfordshire. 

Japan: N. Kameyama, President of Science Council of Japan, 
Ueno Park, Tokyo or H. Hondal, Secretary, Science Council 
of Japan, Ueno Park, Tokyo 

Norway: F.Léschbrandt, Papirindustriens Forsknings-institutt 
Skoyen. 

Sweden: K. Wilson, Skoghallsverken, Skoghall. 

Switzerland: M. Rutishauser, Attisholz So. 

United States: W. W. Becker, Secretary ASTM Subcom- 
parece aes Hercules Powder Co., Exp. Station, Wilming- 
ton, Del. 


Belgium, France, Holland and Italy were not represented 
at the meeting. The secretary will try to get into contact 
with people in these countries interested in these problems, 
and when representatives of these countries are appointed, 
notification will be given to the other participants. 

GUNNAR GRAN and Karin WILSON 


Stockholm and Skoghall 
September, 1953 
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EMPLOYMENT SERVICE 


POSITION OPEN 


P349-54. Process Engineer. Expanding technical department} 
of progressive Wisconsin paper mill desires a graduate chemical] |) 
engineer or paper technologist for process engineering studies. 
Some experience in paper manufacture desirable. Unusual 
opportunity for advancement. Age 25-35. Reply to Gilbert 
Schreiber, Personnel Director, Wisconsin Paper Mills Co., 
Brokaw, Wis. 

P350-54. Chief Chemist to take charge of laboratory and plant} 
development for paperboard, carton, container, and pulp 
manufacturer. Must be able to work with Sales, Management, 
and Production. Advanced degree and experience desirable. 
Midwest location. 

P351-54. Chemical Engineer or Chemist wanted for research and 
quality control department of progressive carton manufac- 
turer in the South. Experience in packaging field helpful but 
not essential. Must be up-to-date in the field of coatings, } 
plastics, adhesives, inks, etc., and must be able to develop new 
ideas. Address replies with full details. 

P352-54. Top-notch Salesman to sell fourdrinier, cylinder, and 
washer wires in the South or East. Write fully giving record of 
experience, 

P353-54. Sales Engineer. Under 35 for large manufacturer of 
pulp and paper mill machinery in the East. 

P354-54. For pulp and paper mill in South. Engineer experi- 
enced in techniques for recovery of air and stream-borne 
effluent wastes. Will be responsible for research into methods 
and recommending type and design of equipment. Under 
supervision of Technical Director. Starting salary approxi- 
mately $7000. 


PRODUCT DEVELOPMENT ENGINEER 


Nationally known concern needs Product Development 
Group Leader for development of new and improved 
products made of nonwoven fabrics. : 

Location: Central New Jersey. 

Essential qualifications: B.S. in engineering of paper 
technology and proved accomplishments in paper products. 
Reply to TAPPI, Box P355-54, 155 E. 44th St., New York 
ViaNe es 


P356-54. Chemist or Chemical Engineer. One or two years’ 
experience in packaging or paper manufacture desirable but: 
not essential. Some travel involved. Chicago suburban area 
location. Salary in line with experience and qualifications. | 
Write Industrial Relations, Research & Technical Dept.,} 

American Can Co., Maywood, Il. 


SALESMAN WANTED 
"t 


To represent old, established firm in the South, selling — 
paper mill clothing on salary and commission. Present — 
staff knows about thisad. Reply to TAPPI, Box P357-54, | 
155 E. 44th St., New York 17, N. Y. 


Positions WANTED 


259-54. Superintendent available. Experienced in prin 
papers, free sheets, bleached sulphite and sulphate paper 
tissues and facials, carbonizing grades, glassine and greasepro¢ 
Yankee or fourdrinier type operation. Middle age. 
Note: Responses to employment service inquiries should be | 

sent to the Technical Association of the Pulp and Paper Indus 

155 E. 44th St., New York 17, N. Y. 
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outheastern 


The second meeting of the program year of the Southeastern 
ection was held at Fort Sumter Hotel, Charleston, 8. C., on 
Dec. 4 and 5, 1953. About 135 members and guests were 
»oresent. 

Activities began with a meeting of the executive committee 
ft 4:30 p.m. on Friday and were concluded with mill visits 
0 General Asbestos & Rubber Co. and West Virginia Pulp 
ae Paper Co. on Saturday morning. 

* Plans for the Jan. 22, 1954. meeting at Hotel Dempsey, 
vlacon, Ga., were discussed by the executive committee. 
"avorable comments were reported on the first issue of the 
southeastern TAPPI Bulletin. All agreed that Malcolm 
ineo and Bob Flick had done an exceptionally good job in 
etting it out. A second issue of the Bulletin was authorized, 
The regular program, following the social and dinner hour, 
egan at 8:30 p.m. Charlie Rogers, vice-chairman of the 
ection, presided in the absence of Mr. Pineo, chairman. 

Mr. Rogers introduced Mr. Degnan of General Asbestos & 
ubber Co., co-host with West Virginia Pulp & Paper Co. of 
ie Charleston meeting. Mr. Degnan welcomed the group 
“> Charleston and invited them to tour his plant on Saturday. 
The first paper on the evening program was presented by 
'. G. Moon, consulting engineer, J. E. Sirrine Co., Greenville, 
_C. Mr, Moon’s 30-year connection with the paper in- 
istry has well qualified him to speak on “The Southern Wood 


1) In this interesting paper, Mr. Moon reviewed “the past” 
‘om the time of rag papermaking at Wilhamsburg, Va., in 
91714 to the opening of the St. Regis Paper Co. mill at Jackson- 
Tille, Fla., in late 1952. 

It seems that Jefferson Land’s mill at Marietta, Ga., was 
e first in the South to make groundwood pulp; that Luke, 
i}d., had, in 1888, one of the first successful sulphite mills 
} the country; and that the first real attempt to make paper 
5m southern pine in the deep South was at Pensacola in 
03 but was unsuccessful. The equipment, however, was 
ved to Orange, Tex., and operated as a soda mill until 
11. It was then changed to sulphate. There is some dis- 
*) te as to whether the first sulphate was made here or by 
ve Halifax Paper Co., Roanoke Rapids. 
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Mr. Moon pointed out that the first era of development in 
the South ended in 1931 when there were about 12 mills 
making kraft with a capacity of around 1200 tons. Smaller 
mills on soda, sulphite, etc., added another 500 tons capacity. 

“The present’’ finds 57 mills in the 12 Southern states with 
a daily capacity of 28,000 tons. Six mills are under construc- 
tion and existing mills have expansion programs under way 
which will bring this capacity to about 32,000 tons daily at 
the end of 1954. 

“The future,” according to Mr. Moon lies in the degree to. 
Which a sustained yield from pine can be maintained and the. 
possibility of further use of hardwoods, 


An interesting observation was that if population continues 
to increase at the rate of 2.7 million per year and if the use of 
paper products also continues to increase at the rate of 7.2 
lb. per capita per year, the demand for southern pulpwood pro- 
ducing area would be doubled by 1970. 

The importance of fire control was emphasized when it was 
pointed out that fires still destroy more pulpwood than is 
consumed by all the mills. 

Further evaluation of the future was made in the light of 
increased wood cost, population growth, power requirement 
for newsprint production, new processes, higher yield, and 
the pulping of materials other than wood. 

In conclusion, Mr. Moon stated that the South had demon- 
strated its ability to take advantage of its natural resources, 
not only in wood but in chemical, textile, and other industries. 
With technical educational facilities to further promote its 
development, the “South can become a still greater land of 
opportunity.” 

Professor Jenness, Head of the Department of Chemical 
Engineering and Pulp and Paper Technology at the Univer- 
sity of Maine, introduced his talk “The Chemical Engineer 
and the Pulp and Paper Industry’’ which follows this report, 
by clarifying what a chemical engineer does. The tools that 
the engineer has to work with were listed. 


Fundamental concepts: 
1. Material balances 
Heat balances 
Ideal contact (appreach to equilibrium) 
Reaction time 
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Table views at dinner preceding the meeting of the South- 
eastern Section 


Unit operations: 

Size separation and reduction 
Classification and reduction 
Flow of fluids 

Filtration 
Distillation—extraction 

Flow of heat 

Evaporation 

Absorption 

Humidification and drying 


Oe I 


The training of chemical engineers, today, gives them this 
set of tools to work with. There has been a change from the 
system not too many years ago when chemistry plus smat- 
tering of the other engineering fields was the training for a 
chemical engineer. Professor Jenness was a product of this 
method. 

These tools have application to all industries. Professor 
Jenness felt that although unit operations were developed for 
other industries, there might be more applications of com- 
binations of them in the pulp and paper field. 


Separation of turpentine 
Washing of pulp 

Evaporation of black liquor 
Clarification of white liquor 
Drainage on the fourdrinier wire 
Drying of board 


Each of the listed steps in the process include combinations 
of the chemical engineer’s tools. 

As the pulp and paper field is gradually changing from an 
art to a science, more engineering principles are required. 
Work in changing from calcium to ammonia-base liquors or 
the penetration of the entire stick for the chemigroundwood 
process are just a few examples. 

The group’s attention was called to the Pulp and Paper 
Foundation at the University of Maine. The following were 
listed as the objectives of the Foundation: 


Interest students in the industry. 

Provide financial assistance to students interested in pulp 
and paper as a career. 

To assure a curriculum which will interest students and 
train them to be leaders in the field. 

To prepare outstanding students for leadership. 

To provide for a staff of instructors, 

To advance research. 
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One of the problems of the Foundation is to interest all 
branches of engineering in the field of pulp and paper. Me- 
chanical, electrical, and civil engineers are needed with specia- 
lized training. 

The importance of experience is recognized by the Univer- 
sity of Maine and for that reason lectures by men in industry 
are an integrated part of the curriculum. Perhaps more 
support is shown by this one industry in helping improve 
specialized training than any other. 
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follows this report. 
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In summing up, three points were made by Professor} 
Jenness. As the art changes to a science of papermaking, | 
more engineers will be required to keep the improvement) 
voing. In each step, there will be problems that are essen-}_ 
tially combinations of the aforementioned tools. Practical 
experience is of course recognized, but engineers can still 
help with the job. 

“Possible Processes for Recovery of Soda and Sulphur from |: 
Semichemical and Acid Sulphite Waste Liquors’’ was pre-} 
pared by Gerald Haywood, West Virginia Pulp & Paper Co.,, 
Luke, Md. Presentation was by W. 8. Cook, also of West 
Virginia Pulp & Paper from Charleston, 8S. C. This paper 


: 
t 
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Mr. Cook pointed out, with the aid of slide diagrams, a) 
number of possible recovery processes for converting smelt or} 
green liquor to satisfactory cooking liquor: | 

1. Modified LeBlanc process: Pilot-plant work was 
carried on with ground limestone mixed with evaporated full 
monosulphite waste liquors and fed to a rotary furnace. It 
was found that the smelt contained only one half of the sul-|! 
phur in the waste liquor. All the sulphur was retained in the 
smelt when CaO was substituted for CaCO;. The process 
was considered not practicable because of the difficulty of 
recovering sulphur from solution of Na2COz and CaS. 

2. Special treatment of smelt from combustion of NSSC} 
and soda-base acid sulphite waste liquors: (a) Forest Produets ' 
process: The smelt is treated with moist NaHCOs. The | 
Na»CO; produced is reformed to NaHCO; by CO. The HS 
is burned to SO. for use in sulphiting a portion of the re-} 
covered soda. (b) Oxidation of smelt. 

3. Oxidation of Na.S in green liquor on surface material. 

4. Treatment of green liquor with CO: to produce NaHCO; 
and H,S. . 

Several other methods were discussed including treatment) 
of green liquor with iron or copper oxides to form insoluble} 
sulphides and caustic soda. 

Passage of green liquor through ion exchange materials) 
and procedures for regeneration were studied. 

Direct sulphitation was pointed out as being the mos’ > 
direct way of making sulphite cooking liquor from grees 
liquor. 

Mr. Cook completed his presentation of possible recovery 
processes with a discussion of the passage of air into kraft. 
NSSC, and acid sulphite waste liquors at elevated tempera- 
tures and pressures—the Zimmerman process. 

C. L. Smirx 


The Chemical Engineer and the Pulp and Paper Industry 
L. C. Jenness 


Assocrations the writer has had with enginering stu- 
dents and alumni over a period of years raise the question, jl 
‘Why are the qualifications and training of chemical engi-} 
neers so generally misunderstood?” This question presup-fi 
poses that they are commonly misunderstood, in support oI} 
which it is pointed out that they are often referred to by sue 
diverse terms as ‘“‘paper chemists’? and “glorified plumbers.” 
The former term infers that they must confine themselves to 


in a news letter of the T. Shriver & Co., Inc. which makes 

reference to a recent survey published in Chemical Engineermg) 

Progress. The letter reads in part as follows: 
“Time was when the lad who studied chemical engineering} 


ee ees r 
L. C. Jenness, Head of the Dept. of Chemical Engineering, University o 
Maine, Orono, Me. : 


Vol. 37, No.2 February 1954 - TAPER 


oncurrent exposure to mechanical engineering, electrical en- 
fneering, and a bit of civil engineering! Out in the cold, 
old world he had to start all over to familiarize himself with 
e real tools of his profession and the actualities of process- 
og. 
| “Today the fledgling gets a better deal. He works just as 
ard, but he studies the basic facts of chemical engineering, 
ile uses the tools. He sees the practices of production where 
ne rules are those of chemical engineering. The cold, cold 
jorld still has to be faced, but no one can deny that the 1953 
rsion of the novice chemical engineer begins to earn his 
wilt much sooner than his father did!” 


In an address to a symposium of the Industrial Council 
ponsored by Rensselaer Polytechnic Institute last May, 
William H. Ward, a vice-president of the Du Pont Co., dis- 
ussed the characteristics of the chemical industry. He di- 
ded all manufacturing industry into two broad types “me- 
janical” and “chemical.” According to Mr. Ward the chief 
1 stinction between the two types is that “In the chemical 
Wdustry, however, the materials with which we start are 
Yansformed into wholly different or significantly modified 
faterials.” He recognized that even this general distinc- 


*n is sometimes difficult to make as indicated by the follow- 
, ~ quotation. ‘‘Not all manufacturing industries are clearly 
{ finable as mechanical or chemical. In paper manufacture, 
ar example, the cellulose pulp is extracted from wood by 
demical processes, but the chemically purified and bleached 
ailp is formed into a web, dried, and finished by processes 
it are predominantly mechanical. The operation as a 
ole is so closely integrated that the mechanical and chemi- 
#9 steps are virtually inseparable.”’ 
av en we consider that the chemical engineering profes- 
/én is less than 50 years old, that industry has changed so 
ch from an art to a science in that period of time, and that 
pPmical engineers have been trained to enter the industry, 
‘%G not surprising that this divergence of opinion exists. The 
‘jor difference in educational training of chemical engineers 
a come about since 1930 due largely to the pioneering ef- 
‘Ws of Warren K. Lewis and Walter L. Badger. They rec- 
‘ized that the student should no longer be subjected to 
| @rses in chemistry with concurrent exposure to other fields 
@ngineering, but that he should study the sciences of chem- 
Hy, mathematics, and physics in a program integrated as 
as possible with the tools of a chemical engineer. What, 
‘tia, are the tools of a chemical engineer? 


i) «6THE TOOLS OF A CHEMICAL ENGINEER 


1 & is now generally agreed among engineering educators 
the tools of a chemical engineer consist of four funda- 

y tal principles and several so-called unit operations. It 
seieorized that by the proper application of combinations of 
te principles and operations the chemical engineer should 
Mble to understand and practice the various chemical proc- 

is, although they be as diverse as the production of sul- 

ric acid and the manufacture of paper. 
ne fundamental principles are: 


Material balances, as they conform to the first law of 


i) 

vinodynamics. 

sl Heat balances, in accord with the second law of thermo- 
*3,mics. 

ot) The ideal contact, as a measurement of the approach to 


Vibrium, which results in industry from the necessary compro- 
= between perfection and production. 

a} Rates of operations, both physical and chemical, which 
eesecessary to know in order to meet the demands of produc- 


et 


edlarge number of unit operations have been described but 
jollowing are considered by the author to be the most 
wally useful: (1) flow of fluids, (2) transfer of heat, (3) 
ywbsorption, (4) evaporation, (5) distillation, (6) extraction, 
Wiltration, (8) drying, and (9) humidification. 
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OPPORTUNITIES TO USE THESE TOOLS IN THE PULP 
AND PAPER INDUSTRY 


The first two principles can obviously be applied to any 
piece of equipment, or combination of several pieces of equip- 
ment, that is used in the production of any type of pulp or 
paper. For instance, how fast should sulphur be supplied to 
a sulphur burner, how much air should be utilized by the 
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combustion, and what should be the volume and analysis of 
resultant burner gas? Furthermore, how much heat is dissi- 
pated by the burner and what quantity of cooling medium is 
required to cool the burner gas? These are some of a myriad 
of questions that can be answered by applications of the first 
two principles. 

The ideal contact, or approach to equilibrium, is also illus- 
trated by the sulphur trioxide content of sulphur burner gas 
which is simultaneously governed by the rates of chemical 
reactions. Another illustration of rates of operations is the 
formation of raw sulphite acid in an absorption tower which 
in turn is related to the approach to equilibrium. 


With regard to unit operations the former illustrations in- 
volve flow of fluids, gases, and liquids, as well as the transfer 
of heat. The latter involve flow of fluids and the operation of 
absorption. 

The alkaline pulp process, including the recovery of heat 
and chemicals, probably utilizes even more of the principles 
and operations than does the sulphite process. It has some- 
times been referred to as “the chemical engineer’s dream”’ 
and anyone familiar with the process can recognize various 
applications of each of the principles and operations enumer- 
ated. 

These applications of principles and unit operations are 
not limited to the manufacture of pulp but are found in many 
phases of papermaking. The supply of pulp stock to the 
wire involves many aspects of the flow of fluids. Although 
pulp stock is a non-Newtonian fluid, the principles of flow of 
fluids apply to its flow through pipes, the headbox, and the 
slice. The drainage of water from stock on wire cloth, or 
felts, is essentially a process of filtration whether it takes 
place at reduced pressure or elevated pressure. The drying 
of a sheet of paper is accomplished by the balance of a rate 
of transfer of heat with the ability of the sheet to give up its 
water which, in turn, is dependent upon the humidity of the 
drying medium and the extent to which the system is removed 
from equilibrium, 

Time does not permit mention of all the illustrations that 
can be found in the production of pulp and paper. Although ° 
it is recognized that some of the operations may have been de- 
veloped to a higher degree in other industries, it is believed 
that this industry provides opportunities for the study of a 
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greater number of combinations of principles and operations 
than does any other. 


It is to be emphasized that theoretical knowledge alone, no 
matter how good, is seldom effective from the standpoint of 
the dollar material balance. Advantage must be taken of 
technical skills and consideration must be made of the mani- 
fold demands on the process that are imposed by production 
methods and by personnel relationships. It is for these 
reasons that we, at the University of Maine, solicit the help 
of people in industry to teach our students. Particularly in 
recent years industry has been a source of material assistance 
to us in prosecuting our educational program. 


CONTRIBUTIONS FROM INDUSTRY TO EDUCATION 
AT THE UNIVERSITY OF MAINE 


In addition to the donation of several pieces of equipment 
which have been useful for purposes of instruction and re- 
search our educational program has been actively supported 
in recent years by two somewhat unrelated efforts: (1) the 
University of Maine Pulp and Paper Foundation and (2) a 
program of industrial lectures. 


As a result of the foresight and efforts of several alumni 
of the University, the Foundation, now in its fourth year, is a 
duly organized corporation with a board of directors and the 
usual officers and committees. Its membership now consists 
of 58 company members and 165 individual members. Funds 
are disbursed from the treasury of the Foundation, on proper 
authority, to accomplish the following objectives: 


1. To interest more students in chemical engineering or chem- 
istry and pulp and paper courses. 

2. To provide financial assistance in the form of loans and 
scholarships for students who plan to make pulp and paper 
their life’s work. 

3. To assure a curriculum which will attract students and 
men from business for advanced study and train them to 
become leaders in the operating end of the pulp and paper 
industry. 

4. To select outstanding students with all-around ability, 
who have completed 3 or 4 years of basic college training 
and prepare them for positions of leadership and responsi- 
bility in the industry through the 5-year management 
course. 

5. To augment the staff in pulp and paper courses at the Uni- 
versity of Maine with highly qualified personnel. 

6. To advance fundamental and applied research for the pulp 
and paper and allied industries. 


Of these objectives that of training manpower is empha- 
sized. Qualified students are encouraged to take a 5-year 
program by the award of tuition scholarships and grants. 
These are not limited to chemical engineering students, but 
are available to all engineering students who expect to enter 
the pulp and paper industry. In fact, of the 17 students now 
in the fourth and fifth years of our 5-year program five of them 
are mechanical engineers, one a civil engineer, and 11 are 
chemical engineers. Each of them will receive the Bachelor 
of Science degree of their respective divisions after completing 
our major courses in pulp and paper technology and selected 
courses in economics, business administration, and statistics. 
Since 5 school years are required to complete these courses 
we feel certain that many more young men are being trained 
for the industry than would be possible without the aid of the 
Foundation. Tuition scholarships are also available to all 
types of engineering students, who can qualify, and who 
signify an intention to follow the pulp and paper industry 
whether or not they complete the formal courses of instruc- 
tion in pulp and paper technology. For that matter forestry 
students are eligible to apply for scholarships and grants if 
they also so signify and in this case enroll for the 5-year 
curriculum, 

This is the sixth consecutive year that speakers from in- 
dustry have made possible the sponsorship of industrial lec- 
ture courses which are scheduled for regular daytime classes. 
These lecture courses are entitled pulp technology, paper tech- 
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nology, and pulp and paper mill equipment. A schedule ¢ 
lectures is arranged in advance for each course for whic 
speakers from industry devote one session of 2 hr. each wee 
to the presentation and discussion of a particular topic. T 
class meets in the daytime and is supervised by a member c 
the University teaching staff who also conducts the othe 
class periods. Such a procedure permits the class to bene 
from the experience and up-to-date knowledge of our visitin|: 
lecturers and at the same time allow coordination of the pre 
viously described principles. The lectures are not of the sq 
called “popular” type to which the student simply listens 
because the students are examined over subject matter covere}’ 
in the course. It is found, therefore, that students appre: 
ciate the many charts, flow sheets, and brochures prepare}: 
for them by our visitors and we all appreciate the effort anj| 
expense that are borne by industry for the cooperation 
receive in the prosecution of this program. In fact, it is bd. 
lieved that the pulp and paper industry, including manufag¢ 
turers of supplies and equipment for it, has contributed mo 
in time and effort to this lecture program than any othe! 
industry has at any other school. Whether or not that is t 
case, we are proud and humble to be recipients of this support 

CONCLUSION | 


What, then, is the chemical engineer trained to dof 
Whereas the manufacture of pulp and paper originated as a 
art and is changing rapidly to an engineering science, we hop} 
that the graduate engineer is qualified to participate in th 
future development and improvement of these technologica 
changes. 


} 

To be specific, the Jenssen acid making system for dl 
tion of calcium-base sulphite acid was developed and used with 
probably little direct application of the principles and opera 
tions enumerated. It is believed, however, that as is some 
times now the case, a system is to be devised for the produa 
tion of ammonia-base sulphite acid, a working knowledge ¢ 
the principles and operations is essential to the most ec 
nomic design of the system. There are many other pulp an 
papermaking processes the successful operation of which ha 
been arrived at by experience. Although experience cai 
never be replaced it is believed that the chemical engineeria 
approach can be most useful in the design and operation o* 
variety of production and research units which depend upo» 
these principles and operations. 

It is hoped, therefore, that as time goes on we will hava 
fewer of our young alumni ask the question “why is it thal 
some of my immediate supervisors do not seem to understan 
what the chemical engineer is trained to do?” In any event 
we hope that he is trained to be a valuable member of a work 
ing team and that he recognizes his dependence upon othe 
members of the team, whether they be other types of ex 
gineers, economists, foresters, or most of all the indispensab 
technicians and experienced practical men. 


t 
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Possible Processes for Recovering Soda and Sulphur from 
Semichemical and Acid Sulphite Waste Liquors 


Gerald Haywood 


INcREASED production of unbleached and _bleachet 
NSSC pulp from hardwoods and the use of soluble bases ii 
acid sulphite pulping to avoid pollution has focused attention 
on the problem of recovering chemicals from these types 4 
waste liquors. 


The most practical solution of this problem is the use of thit 
waste liquors as the source of new soda and sulphur for a kraly 
mill. The limitation of this procedure is the loss of chemical! 
in the kraft recovery system which limits the production @ 
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tNSSC or acid sulphite pulp to about 20 to 30% of the kraft 
\pulp production. 
| The processes that are discussed in this paper are based on 
(the collection, evaporation, and combustion of the waste 
fiquors. For existing acid sulphite and NSSC mills, this re- 
jcovery equipment requires a large capital investment. It 
qaust also be noted that NSSC waste liquors do not have as 
fh gh a heat potential as does kraft or acid sulphite waste 
quor because only 20 to 30% of the wood is dissolved in the 
Looking step. The possible processes are discussed on the 
spasis of chemical reactions only and no consideration is given 
fo the equipment needed to perform and control the reactions. 
hen these two types of waste liquor are burned in a smelter, 
4) considerable portion of the sulphur is lost in the flue gases 
sSO,. The resulting smelt is a mixture of NaS and Na,CO,; 
{yhich when dissolved in water is called green liquor. Some 
(possible processes for converting smelt or green liquor to 
Jatisfactory cooking liquor follow. 
1. Modified LeBlanc process: The LeBlane process for 
thaking soda was based on the reduction of NaSO, with car- 
, on (coal) to Na»S in the presence of CaCO ;. The equations 


re: 


i| Na2SO; + 2C = NaS + 2C0, 
NaeS + CaCO; = CaS-Na,CO; (double salt) 


0 he double salt is obtained as a fluid smelt at 900 to 1000°C, 

he standard procedure in the manufacture of soda was to 

ol this smelt and then extract the Na»CO; with cold water. 

e residue of insoluble CaS was quite a problem until Claus- 

nance developed their process of treating the residue with 
2 (limekiln gas) under pressure; as per equation 


CaS a H.CO; = Caso, + HLS 


e H.S was burned to water and elemental sulphur in a 
‘fecial furnace. 


se om. CD 


ose 


he Solvay soda process displaced the LeBlanc process 
| ause of lower costs. 
“During a pilot-plant study of the recovery of chemicals from 
monosulphite waste liquors, it was reasoned that the soda 

H sulphur in the liquor were the equivalent of the NasSO, 
1 C (coal) of the LeBlanc process. So CaCO; (ground 
MM estone) was mixed with the evaporated full monosulphite 
ste liquors and fed to a rotary furnace. This furnace had 
on modified to operate on batches of waste liquor. Oil was 
‘Pned in a firebox to provide heat for combustion of the 
or. A smelt was obtained which contained only one half 
s@the sulphur in the waste liquor. By substituting CaO 
)§ the CaCO; all of the sulphur in the waste liquor was re- 
ithed in the smelt. The smelt was allowed to cool and 
Sdify and then extracted with cold water. <A solution of 
4,CO; and an insoluble residue of CaS were obtained. Be- 
‘@se of the difficulty of cooling and extracting the smelt and 
; ecovering sulphur from the CaS, this process was deemed 
os) practical. 
“ecently it has been proposed that the smelt obtained 
sia the combustion of NSSC or soda-base sulphite waste 
i ors could be dissolved in water in the same way as kraft 
teltishandled. Ata temperature near 100°C., the LeBlanc 
eible salt can be converted to a solution of Na.S and in- 
mble CaCO;. There is thus obtained a solution of sodium 
»/hide substantially free of carbonate and other inorganic 
das, which could be converted to sulphite by many of the 
@n liquor conversion processes that will be described later 
i§.is paper. The CaCO; which is filtered from the sulphide 
tition can be reburned to CaO for reuse in the cycle. 

fi Special treatment of smelt from combustion of NSSC 
stisoda base acid sulphite waste liquors: The smelt is a 
jure of about 50% NaS and 50% NaszCOs. 
©}) Forest Products process—This process is described in 
per by Billington, Chidester, and Curran, in the Paper 
i Journal (9/12/ 1935) pp. 44-46. The smelt is cooled, 
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powdered, and treated with moist NaHCO; as per equatiori 
NaS + 2NaHCO,; = 2Na,CO; + H.S 


The Na2CO; that is formed is dissolved and purified by filtra- 
tion. CO, gas is passed into the purified soda solution to re- 
form NaHCO. The H.S is burned to SO» for use in sulphit- 
ing a portion of the recovered soda. Due to loss of sulphur 
in the flue gases of the smelter, elemental sulphur would also 
be needed. 

(b) Oxidation of smelt—Greenwalt process patent 2,642,- 
336 (6/16/1953). The molten smelt as it drops from the 
furnace, is broken up, partially solidified and cooled by means 
of a steam jet and then cooled in a water-jacketed chamber. 
During this step the smelt is protected from oxidation by 
blanketing with nonoxidizing flue gases. The oxidation with 
air at 225°C. is carried on by passing the pulverized smelt 
through a chamber and progressively pulverizing and agitat- 
ing the charge so as to expose fresh surfaces of sodium sulphide 
to the oxidizing action of the air. The reactions are: 


2Na2S + 40 + H.O = Na,S,.0; + 2NaOH 
3NaS203 + 6Na0QOH = 4NaSO; + 2NaS + 3H:,O 


Greenawalt believes that practically all of the conversion is 
accomplished by the direct oxidation of the sulphide: 


Nas + 30 = Na»SO; 


3. Oxidation of Na.S in green liquor on surface material: 
Drewsen patent 1,659,193 (2/14/ 1928). Aries-Pollak patent 
2,640,718 (6/16/1953). 

These patents are quite similar in disclosure. The green 
liquor is added to a surface material, which can be the end 
product of the oxidizing reaction—Na, SOs. The Na,CO; 
in the green liquor also functions as a surface material. The 
chemical reactions are 


2Na2S + 40 + H20 = Na.S.0; + 2NaOH (I) 
3NaS203 + 6Na0OH = 4Na.SO; + Nas + 3H2O (II) 


The Aries-Pollak patent claims that the sulphide formed in 
reaction II goes through reaction I again and is eventually 
all converted to sodium sulphite. These reactions require 
large volumes of air and are highly exothermic. Therefore, 
there is a tendency for the temperature go get too high with 
consequent formation of Na,SO,. The Aries patent holds the 
temperature below 300°F. by controlled addition of water. 


4. Treatment of green liquor with CO, to produce sodium 
bicarbonate and H.S: 


Drewsen ra ta eee me athe ak Patent 1,605,927 (11/9/1926) 
118331313 (11/24/1931) 


EVOfimnamir ir, sei ye Asie ea 1,915,315 (6/27/1933) 
Bradley and McKeefe............ 1,983,789 (12/11/1934) 
Larsson and Jonsson.......... _... 2,496,550 (2/7/1950) 
Man bra Hat are) teh erect er pals 2,611,682 (9/23/1952) 


The Larsson and Jonsson process has been in successful 
use at the Skutskar mill of Stora Kopparberg for many years. 
The process is as follows: green liquor resulting from the com- 
bustion of acid sulphite waste liquor is carbonated in two 
steps. In step one, just enough CO, is passed in to keep 
NaHCO; from precipitating. The H.S is then removed by 
subjecting the partially carbonated liquor to vacuum and 
heat. The liquor from the vacuum step is then fully car- 
bonated and the bicarbonate which precipitates is filtered off 
and sulphited with recovered SO, resulting from combustion 
of H.S from the first carbonating step. The filtrate from the 
bicarbonate crystals is returned to the smelt dissolving tank. 
Thus an undue concentration of thiosulphate or sulphate in 
the acid sulphite cooking liquor can be avoided. 

The reactions are: 


(1) Dissolving smelt......Na2S + H,O = NaHS + NaOH 

(2) Carbonation (step 1)..2NaOH + CO, = Na,CO; + H,O 

(8) Stripping HoS........ ee + NaHCO; = NasCO; + 
QW 

(4) Final carbonation..... Na2CO; + CO, = 2NaHCO; 
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The claims in the Manbro patent are concerned with de- 
tails of the treatment of green liquor with CO, gas in the 
carbonation tower. 


5. Treatment of green liquor with iron or copper oxides 
to form insoluble sulphides and caustic soda: Moore patent 
2,161,141 (6/27/1939). The chemical reaction is 


Nas + CuO + H.0 = CuS + 2NaOH 


The insoluble CuO is separated from the solution of NaOH by 
filtration and sent to a roasting furnace where SO, is formed 
and the CaO regenerated. It has been suggested that iron 
oxide or zine oxide could be substituted for CuO in the above 
reaction and thus have a more practical process. 

6. Passage of green liquor through columns of cation ex- 
change resins, and regeneration of the resin column with sul- 
phurous acid: 

(a) Bickel and Tretheway, “A Recovery Method for 
Sodium Base Sulphite Liquor” delivered at January, 1951, 
meeting of the Canadian Pulp and Paper Association in 
Montreal—Green liquor of 79% sulphidity from combustion 
of soda-base sulphite waste liquor is passed upward through 
columns of a cation resin—IRC50—in the hydrogen form. 
The resin adsorbs the Nat ions from the green liquor and the 
H+ ions form H.8 which is evolved as a gas from the top of 
the column. The effluent from the column and the wash 
water can be passed back to the smelt dissolving tank. The 
resin is regenerated (put back in the hydrogen form) and the 
Na+ ions stripped from the resin by passing a solution of 
sulphurous acid through the column. The effluent from the 
column is a mixture of sodium bisulphite and free SO.. The 
H.S that is evolved in the Na* ion absorption step is burned 
to SO. and used along with SO, from combustion of sulphur 
to make the sulphurous acid used in the regeneration step. 

(b) Rayonier patents 2,656,244, 245, and 249 
(10/20/1953)—These patents cover the treatment of green 
liquor from soda-base sulphite waste liquors with ion-ex- 
change resins. The resin used is IRC50. The green liquor 
is passed through the resin column at 50 to 100°C. whereby 
the capacity of the resin to adsorb sodium ions is increased 
due to the reduced solubility of the CO, and HS that is re- 
leased from the green liquor. The resin column can be regen- 
erated with sulphurous acid or with gaseous SO2. Patent 
2,565,245 has claims which cover the use of carbonic acid at 
2 to 50 atm. to form sodium carbonate and thus regenerate 
the resin. The evolved H,S is burned to SO: and used to pre- 
pare sulphurous acid when it is used to regenerate the resin 
column. The effluent from the sodium absorption cycle con- 
tains sodium sulphate which may be passed back to the smelt 
dissolving tank, or discarded. 

(c) Treatment of NSSC waste liquor with ion exchange 
resins—when NSSC waste liquor direct from the pulp washing 
equipment is passed through columns of carboxylic and sul- 
phonic resins in series the sodium ions are adsorbed by the 
resin and a solution of free lignosulphonic acids is the effluent. 
The two resin columns can be regenerated by passing sul- 
phurous acid in the reverse direction, i.e., through the sul- 
phonie resin and then the carboxylic resin and thus obtain a 
solution of sodium bisulphite. It is necessary to neutralize 
the bisulphite with Na»CO; to form NSSC cooking liquor. 
As a result only a portion of the soda can be recovered. 

7. Direct sulphitation of green liquor: Bradley-McKeefe 
patent 9,893,150 (12/27/1932). When SO, gas is passed 
into green liquor at or near the boiling point, much of the sul- 
phide can be sulphited along with the carbonate because under 
these conditions the H2S is released so rapidly that it can’t 
react with the SO, to form thiosulphate. This procedure is 
the most direct way of making sulphite cooking liquor from 
green liquor. 

8. Zimmerman process: When air is passed into kraft, 
NSSC and acid sulphite waste liquors at elevated tempera- 
tures and pressures, the organic matter is completely oxidized 
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to CO, and water and the inorganic matter to sodium sulphite. 
It is possible by a series of reactions to make sulphite cooking} 
acid from the sodium sulphate. The reactions are: 


Ca(HSOs)2 + NavSOx = 2NaHSO; + CaSO, (1) : 
2NaHSO; + Ca(OH)» = NasSO; + CaSO; (2) 


In equation (1) the calcium bisulphite is made in a standard 
sulphite acid making system. The CaSO, is a by-product. 

In equation (2) the CaSO; is used in the acid sulphit 
liquor making system and is converted to bisulphite by SOs. 

It is claimed that the heat and power generated by thi 
process will make it a practical solution of the pollution prob 
lems of sulphite mills. 


—— 


Empire State (Eastern District) 


Ralph Kumler of the American Cyanamid Corp. addressed) 
the Eastern District of the Empire State Section, Technica 
Association of the Pulp and Paper Industry, at its Decembery 
16 meeting held at Milfranks Restaurant on the Glens Falls 
Lake George Rd. Mr. Kumler spoke on theories and facts 
about the relation of sizing, alum, heat, and moisture as well 
as the effects of the presence of certain chemicals other tha 
those intentionally introduced. 

Mr. Kumler discussed the work of Eckwald and Brun at 
the Finnish Institute of Physics, a Norwegian group of in: 
vestigators headed by Samuelson and Elifson, and the work 
of the foundation at the University of Maine and he related 
their findings as far as possible to practical operating problems 
Mr. Kumler was introduced by Talmage Edmans, program 
chairman. 

Announcement was made that the March meeting will be 
devoted to the report of the pulp evaluation committee head eck 
by Grant Cole of the Diamond Match Co., Plattsburg, N. Y 
Other members of this committee are Clyde Davis, Finch; 
Pruyn Co., Glens Falls; Paul Page, Imperial Paper and Coloa 
Corp., Glens Falls; Thomas LaHaise, Imperial Division at 
Plattsburg; Hugh Lavery, International Paper Co., Palmer 
Wallace Howell, New York & Pennsylvania Co., Willsbors 
Harold Field, West Virginia Pulp & Paper Co., Mechanieville: 
Kenneth Fisher, A. P. W. Paper Co., Albany; and James 
Rogers IT, J. and J. Rogers Co., AuSable Forks. 


The April meeting will be devoted to the presentation 9% 
papers in the Empire State Award Contest. The chairman 
of the committee sponsoring the contest is Earl Johnson 
Stevens & Thompson Co., Greenwich. The other members 
of the committee are R. B. Blakeslee, Imperial Paper & 
Color Corp., Glens Falls, and Ray H. Wiles, Internationas 
Paper Co., Glens Falls. 

Auten A. Lowe, Publicity Chairman 


The following paper was presented at the November meetit 
ing of the Eastern District but was received too late for the? 
January issue in which reference is made to it. 


Selecting, Measuring, and Developing Men 
J. Baker Middelton 


Wuen I was originally asked to supply a subject f 
my remarks this evening, I thought that “man-power developk 
ment”’ was sufficiently broad to cover anything I might wan 
to say. I found, on the other hand, in getting more deep 
into the subject that there are several very important ste r 
that must be undertaken before we can even start the proces 


It seems to be pretty fundamental that we can’t even thin 


talk, or do anything about man-power development until V 


pie teneege Cece Personnel Manager, Marinette Paper Co., Fe } 
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set the men to develop and until we know what kind of men 
we have to work with. 
So I'd like to take liberties and use as a subject “selecting, 
‘measuring, and developing men.”’ 
| To put my remarks in the proper perspective, I should say 
jhat most of my references will be to the way that Scott 
(Paper Co. looks upon the selection, measurement, and de- 
| elopment of its management men. Secondly, it might be 
ell to remember that Scott Paper Co. is a multi-plant or- 
ganization of national scope and is rapidly expanding. From 
otal sales 20 years ago of about $7!/2 million to its 1952 sales 
Df $129,000,000 has been added a goal of $300 million in 
#958, a short 5 years away, so that our approach has, by 
shecessity, been conditioned by a need for new men of con- 
iderable potential and a requirement for increased tempo in 
Sur training and development activities. 
ii First of all, let’s look at this business of selecting men— 
‘Actually I think the ultimate success or failure of any enter- 
4 rise largely depends upon what kind of job they do at this 
gll-important first step. It’s pretty basic that we start with 
food material, just as we do in the development of a piece of 
achinery. You who are engineers wouldn’t start with steel 
any other material that lacks strength or integrity and the 
ther qualities you know ahead of time are necessary to de- 
jelop what you want. You insist that it contain these quali- 
mes and in case of doubt, what do you do? You reject it of 
of urse! The same thing goes for man-power selection—let’s 
We certain that anyone we hire possesses the basic qualities 
me know ahead of time are essential to success. It just 
tesn’t make sense to put someone on the payroll who lacks 
“tegrity, intelligence, potential for growth, and so forth. 
{ This is the time to keep your standards high, to be tough— 
/ice you’ve succumbed to compromise it’s fatal because it 
“comes a habit for you can’t build men who don’t have what 
s4 takes to grow with the organization. 
| If you're having trouble getting top-notch talent, you’d 
‘Wtter do some introspective thinking and ask yourself some 
Wabarrassing questions—maybe you'll have to take steps to 
)yovide what is needed in terms of pay, opportunity, good 
siman relations, etc. 
9) Once you’ve attracted and hired what you believe to be 
jod men, the job of development starts—the first step is, 
“course, proper initial placement which I will not attempt 
“| expand upon except to suggest that consideration be given 
J) such things as the new man’s own desires and interests, the 
‘mpany’s initial appraisal of his potential or special skills, 
id a decision made as to what placement will contribute most 
| + his longer-range usefulness to the company. 
he next step is to set up a qualifying period, usually 6 
-jpnths, as a means of mutually ‘sizing one another up.” 
~ this should be considered as part and parcel of the original 
‘plication and should be so understood.) Remember this 
5 yrks two ways—both you and the new man should use this 
; 
F 
[; 


: 
if 
! 


at 


iod of time to decide whether or not the arrangement is all 
ut it appeared to be on the hiring date. 
During this period and particularly in the early stages, 
ere should be an orientation program that’s realistic and 
actical but of such length that in fairness to the new em- 
ébyee he is able to familiarize himself with his job and sur- 
‘iindings. As early as possible, he should be assigned to a 
inite task—even if of short duration—so that you can get 
‘tine indication of his ability to produce results and to ob- 
‘live his way of doing things. Frequent talks and counsel- 
of should be set up during this period so that a mutual ex- 
Yange of information can readily take place. 
{At the end of this qualifying period, the second and perhaps 
even more important decision must be made—has the new 
Hn met our high standards, is he a winner—do his strong 
‘ants far outweigh any weak points—are the weak points 
a) and of a relatively minor nature which we are sure can 
“jiovercome in a reasonable time? 
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This again calls for objective thinking and evaluation of the 
highest order—this is no time for sentiment or emotion—the 
seeds of human kindness and compassionate thinking are 
truly great things. At this point, they should not be con- 
trolling. This trial period offers the most painless and fairest 
opportunity to call it quits that you will ever have with this 
man, so take advantage of it—you are doing the man a favor 
and your company a real service to make the right decision 
at this time. If there are real doubts that the new employee 
is a winner, don’t keep him! If you pass up this opportunity 
and are not completely honest and objective, it will become 
harder and harder to rectify your mistake later. 

Alexander Heron in his book “Sharing Information with 
Employees,” I think has put it well. He describes the obliga- 
tions a company accrues to its employees in this way: 

If a casual worker agrees with us to work for 8 hr., at $1.25 
an hour cleaning out the storeroom, we can close the account 
with him at the end of 8 hr. He has given us 8 hr. of honest 
work as he agreed. We have given him $10 as we agreed. 
He owes us no more; we owe him no more. But if he comes 
to work on a regular job, starting at $1.25 an hour, a different 
story unfolds. At the first payday the stories look alike. 
In the week he has given us 40 hr. of honest work, as he 
agreed and we have given him $50 as we agreed. Perhaps, he 
owes us nothing more and we owe him nothing more that can 
be recognized at that time. But even then there is a subtle 
difference: when he was hired, he received from us an oppor- 
tunity to qualify for a continuing job. We received from him 
the implied commitment to try to fit into our way of work, 
to learn our methods, and to remain with us and give us the 
benefit of his continued learning. But it takes months and 
years to show the real difference between this story and the 
story of the man who came to work for just 1 day. 

Assume that the second man was 25 years old the day he 
came to work. He “‘fitted in,” he learned our ways, he gained 
experience, he acquired new skills, and took on new responsi- 
bilities. As he did so, his rate of pay was fairly increased. 
As the years pass he is suddenly 40 years old—above the aver- 
age age of employees in American industry. He has been our 
employee for 15 years. His present rate of pay is $2.00 per 
hour. His average rate for the 15 years has been $1.60. 
He has given us 30,000 hr. of honest work. We have paid 
him $48,000. Can we close the books with him? Can we say 
he has given us the agreed hours, we have paid the agreed 
dollars, and there is no more owing, by him or by us? 

He has put into the job, into the enterprise, 15 years of his 
life. They are not just 15 years, either; they are the 15 
years which should be the foundation of all of his later life 
earnings. Those years are his investment in the enterprise. 
We cannot give them back to him. We can pay off a bond- 
holder, or buy out a stockholder; but we cannot buy out the 
investment this worker has made. We wanted him to stay 
with us and put in those years. We want him now, as through 
those years, to protect and promote the business which is his 
job, as if it were hisown. And it is his own in a way which 
neither he nor we can change. He is not the same man at 40 
that he was at 25; the difference has been invested in this 
enterprise. 

True, he has gained in some ways. He has gained skills, 
knowledge, maturity. He may have money in the bank, an 
equity in his home or in a life insurance policy. On the other 
hand, he has lost youth, adaptability, salability. He has 
lost 15 years of the promise of future usefulness to any enter- 
prise. He has risked or staked his chances of employment 
and income, during middle age and later years, on the future 
soundness and success of this enterprise. He can take away 
with him his acquired skills, knowledge, and reputation; 
he cannot withdraw the investment of the years of his youth. 
The important question is, has he invested those years or 
merely spent them? 

I think that Mr. Heron has, by this simple example, empha- 
sized the obligation that we of management have to our em- 
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ployees and my point here is to be sure that in view of this, 
we don’t retain on our payrolls men about whom we have 
doubts for the future. 

So you see that your obligation to this man is of a low order 
at the end of a brief qualifying period and the opportunity to 
terminate what has perhaps been an unsatisfactory associa- 
tion is yours—take advantage of it, in fairness to the man 
and to the company. 

My reason for spending so much time on the selection of 
employees is based on a deep-seated belief that training and 
development are relatively simple when high-grade material 
has been made available for the trainers. In one sense, good 
men, even under the “sink or swim’? method of training will 
demonstrate a pretty good batting average. I certainly don’t 
advocate the “sink or swim’ method, but mention it to 
emphasize my feeling that the response of high caliber men to 
any training method will make whatever techniques we use, 
more certain of success. 

The next important phase of man-power development is a 
continuing one that must go on at all times—and I’m speak- 
ing now of the appraisal or evaluation of our people. It 
should be a state-of-mind, an inquisitiveness on the part of 
everyone who supervises others. How is he doing should 
be an ever present question. 

If this “habit’’ of continuing appraisal has been developed 
as a normal part of the management job, it is relatively easy 
to formalize the process on a once-a-year basis. 

In our particular company the formal appraisal process is 
comparatively new and consists of three basic steps: 

A. Appraisal of the individual (not only current job perform- 

ance but of his potential). 

B. Review of the appraisal by the man’s superiors. 

C. Discussion of the results with the individual and the de- 


velopment of a plan of action in terms of training and de- 
velopment. 


We believe that this process accomplishes at least three 
important things: 


1. It permits, indeed requires, management to specify what 
it expects of the individual and to tell him how well he is 
fulfilling these expectations. 

2. It allows the man to question the appraisal and to air his 
own feelings. 

3. It develops a mutually satisfactory training plan. 


These appraisals are sent to our home office along with 
specific recommendations as to a source of action—for those 
persons who are immediately or potentially promotable, sug- 
gestions are made as to what jobs they should be considered 
for and when they will be ready for promotion. 

All of these appraisals are included by our staff industrial 
relations division in a personnel inventory which is just what 
the name implies—an inventory of what the company has to 
work with as far as people are concerned. This inventory is 
kept up to date and is used for formulating training programs, 
for career planning, and for supplying good men for vacancies 
as they occur. 

Perhaps, I can give you a brief idea of how this works in 
Scott Paper Co. by reference to what I have called the per- 
sonnel balance sheet. 

These charts show very generally what takes place in our 
industrial relations division in our home office as far as the 
use of the inventory is concerned. 

For purposes of illustration, I have shown a hypothetical 
phase of our business (it might be engineering, it might be 
production, sales, or what have you) in this case it will be 
called department X. 

The first step is to spot all the jobs in the X department 
both organizationally and by level of responsibility—the ver- 
tical scale corresponds roughly to grade levels under the job 
evaluation system. 

The first step is to obtain immediate and longer range 
needs from the department itself. 
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We see that in the case of department X, two or three 
trainees can be used immediately and as upper positions are 
filled, four more trainees will be needed. By discussion of the } 
problem, a decision is reached as to whether or not they should 
be obtained now or at a later date. Possible placements for 
these trainees are worked out and are indicated by dotted | 
lines. 

The next step is to go to the personnel inventory and ob- | 
tain information from the appraisals as to who’s who in the 
X field. 

On this chart, those who need additional training or special 
attention are indicated by a red X—those who are doing an 
outstanding job and are ready for promotion are shown by a 
green check. A T designates good training jobs where turn- 
over is least damaging. 

So we see that when requirement comes up, we know 
where the possibilities lie and it becomes a far easier task to 
make the necessary and desirable moves from the available | 
information. 


Before concluding my remarks, I should like to briefly ) 
cover some of the means used in our man-power development 
program, which is ever changing and is patterned to the needs 
uncovered in individual appraisals. 


On-the-job training. 

Job rotation. 

Lateral moves (broadening effect). 

Special work assignments (project assignments). 

Attendance at meetings (production, engineering, cost 

meetings, labor relations meetings, etc. Special sessions 

such as ‘‘what’re we doing,”’ personal conference, engineer’s 
conference, sales conference, etc.). 

F. Individual counseling and coaching—primarily by su- 
perior who is expected to train his own replacement—but 
also by all key people who maintain ‘‘open door” policy. 

G. Extracurricular training: (1) Special short-term courses } 

at nearby universities; (2) Harvard course, Pittsburgh, 

Wharton School, etc., (3) educational refund policy. 


BUOn> 


In carrying out these and other aspects of our total man- 
power development program we share the belief with many 
others that: 


1. It is the obligation of management to provide the oppor 
tunity and the means for the growth and advancement of those 
who seek and qualify for greater responsibility. 

2. Training, in its broad concept, is the primary mean 
ore i management can fulfill these obligations and responsi- 

ilities. 

3. Training is an integral part of the management function 
and cannot be readily delegated. 


And finally, we believe that: 


4. The logical and psychological point at which training can 
best be given is between an individual and his supervisor. 


In summary, I believe that sound man-power development 
is preceded by good selection of men and begins with their } 
proper placement and orientation, followed by constant ap- } 

i 


praisal and the establishment of a personnel inventory so that 
we know what we have to work with, and by then applying 
good, well thought-out training techniques, so that we make {é 
the very most of the man-power we have. 

In any enterprise, we are concerned with men, money, and 
materials—there’s little doubt I’m sure in the minds of all of 
us which of the three is going to spell the difference between 
success and failure of the enterprise. People are our most } 
important consideration—let’s make the most of them. 


t 


Empire State (Northern District) 


TAPPI had as its speaker for its December meeting Paul A 
Sartoretto of the W. A. Cleary Corp., New Brunswick, N 
Over 60 members and guests heard him describe a new sli 
cide, ‘‘No-Slyme.” It is a heterocyclic organic compou * 
containing nitrogen and sulphur, and is both nontoxic an 
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) odorless. Unlike all other slimicides, it is so slightly ionic 
fe that for all practical purposes it can be considered to be non- 
{ ionic. Consequently, this material is only slightly inhibited 
} in its activity by electrolytes, lignin, cellulose, or foreign or- 
§ ganic matter. For the first time in the history of slime contro] 
| a product has been developed which Stays in the mill water 
} long enough to control slime efficiently, 

This slimicide slowly hydrolyzes in cold water, more rapidly 
) in hot water, losing partial activity. High temperatures with 
| the product are to be avoided, since heat alone decomposes it. 


ib Mill water temperatures of 140 to 150°F. do not cause exces- 
*) sive decomposition. 


| No-Slyme forms an insoluble amine complex with organo 
mercurials, the resulting product is further decomposed by 
9 the sulphur to metallic mereury which will cause serious cop- 
per screen embrittlement. No-Slyme and mercury com- 
pounds should not be used together for slime control. Bac- 
} teriological tests in the laboratory show that it is as effective 
#/ as mercurials or chlorinated phenols in inhibiting or killing 
) bacteria or fungi. 

It is general knowledge among control superintendents that 
slime control with mercurials and chlorinated phenols can 
yjonly be accomplished by slug treatments of these chemicals, 
jand not by continuous feed. Furthermore, chemical and bio- 
#assays of mill waters carried out during the course of treat- 
ment with mercurials definitely prove that an effective dosage 
Hof these chemicals persists for only a few hours out of the 
jwhole day. However, bioassay data show that No-Slyme 
ietreatments are cumulative over a 24 and sometimes 48-hr 
siperiod, showing a gain in slime control as the treatment per- 
sists. Mercurials and chlorinated phenols are readily ad- 
sorbed by cellulose, lignins, etc. and are filtered out of the 
Swater rapidly. No-Slyme is not readily adsorbed and re- 
jnains in the water for a longer period. Its success is due to 
this nonionic, nonadsorbent phenomenon. It is the only 
plausible explanation for the favorable results obtained in 
nd 


paper mill test runs. 
* 
Ricuarp J. Murrauan, Secretary 


\Dhio 
ss) One hundred twenty members and guests attended the Dec. 
®, 1953, meeting of the Ohio Section of TAPPI at the Ameri- 
)jan Legion Hall in Middletown, Ohio. Chairman John 
vlouse welcomed the group and conducted a short business 
aeeting before proceeding to the program of the evening. 
"he minutes of the previous meeting were read by Recording 
‘o'ecretary Ellsworth Shriver and approved. Treasure 
~reorge Gregg gave a financial report and urged all members, 
| tho have not already done so, to pay their Section dues. 
“rogram Chairman Bill Aiken announced the January 12 
heeting to be held at the American Legion Hall in Middle- 
tbwn, which is to be a talk on statistical quality control by 
| E. Sooy of Sorg Paper Co. Members are urged to return 
heir reservations promptly to John Nolan, corresponding 
smpcretary. 
«i| Charles Sweitzer, of Gardner Board & Carton Co., intro- 
‘iced the speaker of the evening C. A. Sankey, research direc- 
jr of the Ontario Paper Co., who spoke to the group on 
Radioisotopes in the Paper Industry.” 
4) Mr. Sankey opened his remarks by stating that radiosio- 
/ pes are very useful tools for the paper industry but are not 
vol-powerful. The Ontario Paper Co. has a mill at Baie 
spmeau, P. Q., which has two machines making newsprint 
speeds of 1700 to 1800 f.p.m. Newsprint production is in 
ove pioneer stage in spite of the progress which has been made. 
‘he biggest problem inherent in high-speed production is 
‘Jjriation on the paper machine consisting of eddies, whirls, 
“dd stray currents. This variation problem gets more diffi- 
‘s\It as higher speeds are attained. Any tool which will 
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give more information on this subject can be very helpful. 
Radioisotopes fall in the group of tools which are very useful 
in studying these high-speed paper machine variations. 
Following fiber around the papermill can be done by tag- 
ging certain fibers with adsorbed radioisotopes and mixing 
these tagged fibers with the main stock stream. Any flow 


From left to right: John Clouse, Oxford Miami Paper Co., 

Ohio Section chairman; C. A. Sankey, research director, 

Ontario Paper Co.; and Charles Sweitzer, Gardner Board 

& Carton Co., program committee, who made the arrange- 
ments for the program 


can be traced by this technique. Mr. Sankey stated that if 
information obtained on stock flows is useful then the radio- 
isotope tool is useful but otherwise no. The tool is not useful 
in itself. The Ontario Paper Co. is constantly striving to 
increase the speed of its paper machines. Some work along 
this line is confidential. What can be discussed is the experi- 
mental method of tagging fibers worked out by the Ontario 
Paper Co., in conjunction with the Pulp and Paper Research 
Institute of Canada and some of the data obtained. (For 
detailed experimental data, the reader is referred to the article 
by Sankey, Mason, Allen, and Keating in the Pulp and Paper 
Magazine of Canada 52 No. 3: 135-146 (Convention Issue, 
1951).) 

The choice of radioisotope for use in tagging fibers is de- 
pendent on the following: (1) the isotope must be adsorbed; 
(2) must be an isotope which will not harm regular production 
and can be followed by established techniques; (3) the iso- 
tope must therefore have a short halflife so as not to harm 
personnel and yet long enough to permit shipping, handling, 
and experimental runs—8 to 15 days halflife is ideal because 
3 to 4 days must be allowed for shipment. 

Radioiodine has a halflife of 8 days and is an ideal tagging 
material. The isotope remaining after 2 months’ time is less 
than 1% of the original material. Radioiodine can be ana- 
lyzed accurately provided the time of original assay is known. 
In the experiment run at Baie Comeau, an error of +1% 
corresponded to about 3 hr. time. Radioiodine was obtained 
as pure NaI?*! in aqueous solution. One hundred millicuries 
of iodine-131 were secured (which corresponds to 8 X 1079 
grams of the radioelement) from the Canadian Atomic Energy 
development at Chalk River. 

In preparing the tagged fibers, groundwood pulp which had 
been classified to remove fines was soaked in strong silver 
nitrate solution, drained, and then soaked in sodium chloride 
which served to chloridize the pulp. The pulp was then 
washed. Then 1 part per 100 million of radio sodium iodide 
in solution was added to the 500 grams of tagged stock used. 
The tagged iodine partially replaced the chlorine in the silver 
chloride in the fibers. The resultant radio silver iodide is 
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tenaciously held by the fiber. The 100 millicuries of radio- 
iodine used were much more than is actually required. One 
millicurie is sufficient for spot experiments. The method of 
tagging fibers was illustrated by the following steps. 


Step 1—removal of fines , 
Step 2—immersion of fibers in silver nitrate solution 
Step 3—immersion in sodium chloride solution: 
Agt + Cl- — AgCl : 
Step 4—immersion in active sodium iodide solution: 


AgCl + [131 > Ag]! + Agt 


At the time of the experiments, the no. 2 machine at Baie 
Comeau had a speed of 1728 f.p.m. and was equipped with six 
Bird screens at the wet end. The tagged fibers were fed into 
the Bird screen on the back side of the machine and then 
through the pond and onto the wire. The slice flow was 8200 
imperial g.p.m. at a consistency of 0.6%. Two hundred 
sixty-six oven-dry tons per day of stock were leaving the 
couch and the production was 250 tons per day of newsprint 
from the machine. Two hundred eighty-eight tons per day 
of mixed stock were fed to the fan pump. The radioisotope 
tagged fibers were added by means of a pump controlled by a 
yariac and attached to a calibrated tank. A total of 500 
grams of tagged fibers were added to 3.7 tons of stock. 

Radiotracers added must be blended in order to get good 
sampling. A slide of a radioautograph prepared from a 
sample of paper containing tagged fibers was shown to the 
audience. Approximately 25 to 50 active areas per sq. in. 
were found on the ‘“‘hot’’ side of the reel. The accuracy of a 
radioanalysis depends on the total number of counts made in 
the analysis. A count of 3000 on each sample along with the 
distribution of active areas was found to give a calculated 
standard deviation of 2.5%. One of the interesting aspects 
of any radiotagging experiment is that the experimental error 
can be determined in advance. 


From left to right: Ohio Section chairman John Clouse of 
Oxford Miami; program committee chairman Bill Aiken, 
of Gardner; Chuck Sweitzer, program committee mem- 


ber, of Gardner 


The method of qualitative analysis used required a portable 
counting-rate meter (Tracerlab Laboratory Monitor, Model 
SU-3A) with an attached beta-ray counting Geiger tube. 
Quantitative counting was done on standard 3-in. samples 
using a fixed Victoreen 1B85 aluminum wall (30 mg./sq. 
em.) cylindrical Geiger tube designed for counting beta par- 
ticles mounted in a lead casket. The same counter must be 
used in all phases of a radiotiotope experiment because of the 
pronounced effect of geometry on the count. Basis weight 
variations were compensated in the counting procedure. 

The results of the experiment indicated that there is con- 
siderable mixing of the stock from the Bird screens across the 
machine and it was found that radioactivity appeared on the 
“hot” side of the reel, 1 min. after addition at the Bird screen 
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and 30 sec. later appeared on the “cold” side of the reel. 
After 5 min. equilibrium was established. The addition of 
tagged fibers was completed in about 10 min. 

A curve of time versus activity at a sampling station across 
the web showed a gradual build-up to a mean level with vio- } 
lent fluctuations about this level followed by a decay curve 


C. A. Sankey, research director, Ontario Paper Co., ex- | 
plaining a chart to the Ohio Section during his talk on 
**Radioisotopes in the Paper Industry”’ 


after the addition of tagged fiber was discontinued. One of | 
the most interesting results of the experiment was the dis- 
covery that about 7% of the stock from the back side Bird 
screen got all the way across the sheet to the front side of the 
web. The center lines of the six Bird screens were easily de- - 
tected in the analysis. ? 

Analysis was made of variation in activity in adjacent 
areas of paper. The standard deviations found, varied fron. — 
4.9 to 9.7% which was therefore significant over the sampling ¢ 
and counting errors. The variation in the machine directior + 
found establishes the existence of headbox eddies and stray 
currents which affect paper uniformity. 

Mr. Sankey then made a few remarks about the beta thick- 
ness gage (bench model) which is another example of the use ¢ 
of radioisotopes in the paper industry. The beta gage gives a # 
basis weight profile which agrees with weighed profile only if ¥ 
approximately 20 beta gage profiles are averaged. Any given 
beta gage profile does not compare too well with the weighed 1 
profile because of small sample areas. 
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The Relationship of Printing on Corrugated 
Boxes to Advertising and Sales 


P. A. FITZSIMMONS 


Mors than ever, the corrugated shipping container is 
uf being considered as part of the family of media that consumers 
) are using to advertise, promote, and help sell their products. 
oj The newspaper ads have been run, the magazine, radio, and 
i television programs have had their innings and now the 
f corrugated containers scream ‘“‘Here it is,’ “Come and get it.” 
If its contents are a food product, chances are good that at 
a least 80% of the presentation will be made in the corrugated 
ii container, and better still, the grocery order is loaded into 
the empty container for Mr. Customer to take right into his 
shome. If it’s a beverage, the case is part of the order—you 
Scan’t go home without it. 
So, it is pretty obvious that packagers now recognize the 
unsophisticated shipping container as a very important part 


Now, what about its value as an advertising medium? 
In the four major types of advertising, it doesn’t generally 


and reason in order to convince—obviously this type of sell- 
ng takes time and space. But, it does fall into the class of 


‘))raction of a second to establish their message. In a sense, 
shey function similarly to billboards—to be quickly seen, read 
‘m passing, and remembered. 

» How much sales volume results from this advertising, or 
“how well its job is done would be difficult to answer generally; 
fr yut nevertheless, printing on corrugated boxes will never be 
oliscounted as an unimportant phase of product advertising 
‘ja any sales alert organization. 

‘0! How much sales value could be attributed to corrugated 
ox printing would be easier to answer. There are products, 
»eor example, displayed in corrugated containers in housewares 
‘fepartments of the nation’s busiest department stores, stores 
th which counter space is meted out by the square inch—here 
0g he container is used to remind the prospect of the product’s 
satures—it would be easy to count the printing’s value. 

It would be hard to conceive the budget-wary, highly 
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Housewife just knows it’s new—what a letdown would it 
be to have it finally presented in a plain shipper—Mrs. 
Housewife would ask herself, “Is this the new or isn’t it?” 

Or what about the brewer who would sell his product in a 
plain box. Doesn’t he have enough volume in sales to print 
his boxes? Isn’t he proud of his product? No, the advertis- 
ing and name repetition value is accepted and acclaimed by 
the industry as being good. 

I believe this industry is among the leaders of those whose 
product hasn’t changed much over the years, but who must 
continually make efforts to present it anew—to new markets, 
to new people every day. One of their avenues of approach 
is the container. They keep it moving through design 
changes and colors. They keep it fresh and prosperous look- 
ing. They keep it tuned to seasons. They recognize the 
value of having their product offer a pleasant greeting when 
it’s right in the hands of their customers. 

I am reminded of the wood chopper’s story: Standing at 
the base of a huge redwood tree, the woodsman is dwarfed by 
the giant. His axe is a tiny, insignificant thing by compari- 
son. As he swings his axe into the trunk, the bite of the tool 
rings through the forest and from the bite, a tiny chip falls 
to the ground, hardly noticeable, while the tree stands solid 
and firm, unmoved by the blow. The axe swings again and 
again and with each swing a new chip falls to the ground. 
Finally, the repeated pecking has widened the cut and the 
giant crashes to the ground, conquered by the repeated ef- 
forts of the tiny insignificant thing. And so it is with “re- 
minder” advertising. 

Its value truly lies in pecking away at its giant, the public, 
pecking so that finally she topples. ..and in toppling, just as 
a giant tree opens a path when she falls, so the purchase of 
one product of a company may easily open a path to others in 
the family. 

In planning container printing, it is sometimes difficult to 
overcome the “message hungry”’ overzealous customer, who, 
having been convinced of the value of box printing, now wants 
to include everything that has ever been said about his prod- 
uct. It’s not that we are against his messages, but we do 
have to work with the limitations of the media involved, and, 
in order to finally present him with cases he will be pleased 
with, these limitations must be considered. 

First of all we are printing with rubber and rubber is dis- 
placeable. ..careless handling of fineness of detail can easily 
result in closed-in lettering or smudgy pattern work. It 
stretches, too, and distortion must be guarded against. 
Where large solid areas will require a soft durometer rubber, 
this same softness will permit small lettering or ruled lines to 
wobble. If the run is long or repeat orders would determine 
the choice of a molded die, these latter factors are easily con- 

trolled by proper selection of vulcanizing rubber while with 
use of rubber for hand-engraved dies little durometer manipu- 
lation is possible. To Mr. Customer these factors are of no 
concern. He’s seen printed boxes and he wants some too, 
but they are serious factors to you and to the die maker. 

We might here ask when should a molded and when should 
an engraved die be used? Our first answer is obviously “use 
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the molded,” but we say that for more than the reason that we 
can get repeat business from the mold we have. When we 
mold a die we first produce a master, and the master can be 
worked to perfection. Then we can control over-all thickness, 
which you will recognize is very important. In addition, 
we produce an homogeneous product with the design matter, 
lettering, and background as one. Moreover, the master 
is many times subject to alteration and changes can be made. 
Finally, duplicates are quickly and economically made for 
‘one or several suppliers. From the corrugator’s standpoint, 
he mounts a substantial product—from our standpoint we 
have produced a superior product, and from the customer’s 
standpoint, he gets a better, more uniform, yet fully flexible 
job. 

Ideally, arriving at the best solution for a well-printed 
corrugated box is a matter of teamwork. Cooperative team- 
work between the consumer, the corrugator, and the die 
maker. When this combination works together, the con- 
sumer has a much more understanding view of how he can be 
assured a good looking box. The corrugator has something 
to sell other than his boxes, he actually offers a sales service 
aid in helping plan merchandising, and the die maker feels 
the intent of the printing—he envelops the urgency of the pro- 
gram and he accepts with sincerity the importance of being a 
part of a planning program. Actually, the entrance of the die 
maker into the sales picture can begin during the box sales- 
man’s approach, not in person, but as a sales tool—consider 
several corrugated box salesmen approaching an account 
competitively. With all box factors being equal—the test 
strength, the board quality, the price and the delivery, ob- 
viously the box house offering the best printing service will 
emerge with the order. Then, once the service has been sold, 
the die maker works as a tool of the corrugator in effecting the 
design and dies that will do the job. 

Now, good design and good dies do not necessarily mean a 
good result in printed boxes. For we have all seen poorly 
printed boxes from faultless dies. Just where the difference 
in result can be placed is a matter of concern. First of all, 
there are people involved, and people are subject to variation. 
Printer slotter operators, for example, sometimes Just grow 
into jobs titled ‘‘printer’’—yet we all know the ramifications 
and qualifications of becoming a printer. 


With the use of softer rubbers, more critical inking prob- 
lems due to overprinting and trapping, and chiefly the pro- 
duction factor of sometimes printing hot, damp, board with its 
possible variables and tolerances, a pressman cannot expect 
to set a production time schedule, start the slotter, and let it 
roll. 


Yet, who is at fault if the care with which a job has been 
sold and designed is not transmitted down the line to the men 
whose job it is to send the boxes on their way to the shipping 
door? Unless each person handling the printing of cases 
knows and accepts the responsibility of his company’s obliga- 
tion to the consumer, we will continue sometimes to get 
poorly appearing printing. This fault is not peculiar to the 
corrugated industry nor to printer slotter operators. We 
experience it quite keenly ourselves. For unless the commit- 
ments and agreements of the die salesman and design artist 
are properly transmitted to the engravers, vulcanizers, type- 
setters, and finishers—unless they absorb the importance of a 
perfect job—the resultant rubber die can be a bitter disap- 
pointment to many, many people, not to mention the serious 
damage to our sales position. 


Over the last 5 or 6 years we have noticed a trend of large 
manufacturers with multiple products toward recognizing the 
importance of packaging engineers as more than container 
designers. Now we recognize that the world’s best container 
designers are in the corrugated industry, otherwise they would 
not be the industry they are, but packaging programming 
within manufacturing plants goes on constantly. 

While packaging engineers are conscious of the realm of 
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their sales departments and are continually reminded of the 
high position of their advertising department, they neverthe- 
less are themselves part of a production team. When the 
responsibility of having proper containers ready at just the 
right time, in just the right amounts, when the burden of 
damageproof fully protected shippers is their life or death, 
when they have the mountainous burden of carton inventory 
constantly in mind, they look on carton printing as just an 
added burden to their already unbearable load. 

Here the design artist who understands the production 
problems of the corrugated house can offer a tremendous 
service. 

From experiences in recent years, there are examples of 
food companies with 50 or more products to be packed and 
shipped, electrical product manufacturers with products small 
as toasters to those as large as freezers; machine and small 
tool manufacturers, and others all with the same problems— 
packaging; identification; sales message! 

Assembling all the factors, the design artist, by careful 
study and planning makes sure the sales message is promoted; 
he includes the family relationship the customer strives for; 
he calculates the variations of sizes and products in order to 
supply the corrugator the least amount of changeable factors, 
reducing his production tie-ups. And, he plans all this with 
one intention—having the customer ship his products with the 
thought that if they do not sell—it certainly wasn’t the fault 
of the containers! 

We will never be rid of the consumer, however, whose box 
needs and whose merchandising measures cause production 
difficulties. The on-the-press off-the-press customer with a 
set of dies he changes every order, wanting an insert here, 
a new line added there, a new picture now and a border added 
later, so that the poor corrugator, much as he wants the 
business, has a hard time trying to supply good looking boxes. 
How can he possibly keep dies properly when they are — 
mounted, removed, remounted, stripped, partly new, mostly — 
old? Contrast that type of account with that where the dies 
are one piece, mounted on material rather than liner and grom- 
meted and numbered, then hung in a clean die room ready for 
use in a moment’s notice. They are easy to clean after a 
run by immediate soft scrubbing in a good cleaner and wiped 
dry. 

I have been in die rooms where tier after tier of boxes con- 
taining unmounted dies cause a real scurry of hunting, piece 
by piece, when an order comes in—and half the dies have been 
stuck together with old ink poorly cleaned; and I’ve been in 
others where a simple reference to a numbered card file is 
the answer to finding properly hung mounted dies. 

It would be foolhardy not to recognize that the more opera- 
tions we add in trying to maintain ideal die room conditions 
surely add costs to corrugated printing production, but where 
are these costs to be placed? 


I’m not familiar with corrugated pricing customs, nor does 
anyone in our organization claim to know the business, but I 
have been told by corrugators what their practice for printing 
is, and the stories range all over the lot. Some say they print 
free, some for 50¢ a thousand, some print two colors the same 
as one, others may get as much as $1.50 per thousand more 
for a second color. Now, since I don’t know from actuality, 
I accept these figures, yet I can’t help but compare in my 
mind the purchase of paper and printing in the corrugated 
field with paper and printing in others. Surely corrugated 
printing charges are negligible. : 

If we accept the value of printing on corrugated, and the 
nation’s manufacturers have placed a value there, then the 
importance of printing must be compensated for by the con- 
sumer—for he realizes the value. 

Examine the trends in recent printing developments to 
qualify this need for compensation. Colored liner is expen: 
sive—not usually a stock item, and over order inventory is 
hard to move, so we produce a rubber die of an over-all design 
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| which in essence produces a colored effect to container board. 
/ It’s true the dies cost more and the consumer pays that cost, 
} but does he accept the extra care and responsibility that you 
‘must exercise to duplicate a colored board with ink and 
Jrubber? Your speed is diminished ; your wash-up causes 
j down time; your pressmen guard pressure control, and foun- 

tain care demands technical skill. Shouldn’t the value of 
$such skill and determination for perfection be transmitted 
jin dollars and cents value to the recipient? It is in other 
iprinting fields. 

We frequently have contact with box users without the 
benefit of a representative from a corrugated house. In the 
feonsumer’s desire for an outstanding package, he sometimes 
»plans without complete regard for the box printing produc- 
jon. 

Recently, the halftone reproduction has been asked for 
with increasing interest—and when we are asked if we can 
‘reproduce their design using this technique, we reply that we 
ycan—however, and we use a big however—reproducing the 
idie is the easiest part of the whole scheme. The conditions 
pf the corrugator are the ones to be considered. 


i First, his printer slotter should be in new or perfect condi- 
? sion, cylinders true and correct, fountains adjusted, pressure 
#olls exact; the operators must want to produce a good job; 
i the inks must be suitable for fine printing and time and 
space must be available. 


i) The best results we have seen have been run as sheets with 
M@lotting and scoring done as a separate operation and at press 
Mpeeds about one-third to one-half normal running speed. 
W\dding these together we can only repeat—if the value of 
orrugated box printing has been faithfully appraised and the 
intent of the consumer can be satisfied by such care and con- 

jern—then the responsibility is ours and can be met, but the 
s>urden is his and should be borne! 


») Good box printing pays. If you attended the last Spring 
5 ber container association meetings in Chicago and observed 
7he printing competition exhibit there, you would have be- 
“yome immediately conscious of one outstanding fact—it is 
“going to take something more than just good plain boxes to 
atisty Mr. Customer’s desire to outshine his competition— 
»’s going to take good printed boxes. 


Future Printer-Slotter Design and 
Developments 
E. B. SEEGER 


In piscusstne future printer-slotter design—espe- 
‘fally as it relates specifically to printing—it seems desirable 
a} limit myself to those developments which appear to hold 
“vomise for the immediate and foreseeable future rather than 
A ve into a crystal ball for a forecast of what will be 5 to 10 
/ #ars hence—tempting as that may be. It is, therefore, my 
sling that the matters on which I shall touch shortly will be 
i} hand in a year or two at most, and will be in fairly wide 
»e—certainly within 3 to 4 years. 


INK FOUNTAINS 


he ink fountain, as we now know it, has, in essence, re- 
‘ained unchanged for many years. There have been, of 
Surse, improvements and refinements, without changing 
“ {sic principles. It now appears, however, that we may find 
anges being made which, although leaving fundamentals 
‘slaltered, can hardly be classified with the relatively minor 
‘sjantain improvements seen in the past. 
oil believe one of the simplest and most effective changes will 
4} the manner of driving fountain rolls. The present inter- 


| +B. Snzaur, S. M. Langston, Co., Camden, N. J. 
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mittent ratchet drive has served well but appears incapable 
of handling the very heavy pigment inks with which we are 
now confronted, and which will come into increasing use 
under the stimulus of added display work volume and cus- 
tomer demand for better and fancier printing on almost all 
types of corrugated boxes. 

These heavier and much more viscous inks require consider- 
able, in fact almost continual, mixing and agitating to prevent 
a further increase in viscosity, and in order to carry the ink 
through, operators are compelled to run with a rather free 
setting of the fountain blade. This permits the ink to come 
down through the fountain erratically, and almost in gobs— 
like putty. Good printing under these conditions is almost. 
impossible. 

By driving the fountain roll separately and continuously 
by means of a variable speed drive, and providing an adjust- 
able surface speed of some 50 to 500 f.p.m., far higher than 
we are now using, we can create the hydraulic forces neces- 
sary in the fountain to insure completely homogenous ink. 
In fact, what we are doing is developing conditions very simi-. 
lar to those used in an ink grinding mill. Moreover, such an- 
arrangement will permit a very close fountain blade setting — 
one which insures that a very fine and absolutely uniform film: 
of ink will be carried through the entire mechanism and yet 
still of adequate volume to provide heavy coverage. 

Of course, the advantage of having an independent drive 
which will idle the ink fountain when the press is shut down, 
is readily apparent on very quick-drying inks. 

I believe we will also see the remainder of the fountain pro- 
vided with a separate and rather special drive—one which 
permits running the doctor, distributing, and form rolls when 
the press is inoperative, and yet which will be driven by the 
press at press speed during production. 

We will also probably see the form rolls provided with 
means, probably hydraulic, to remotely and instantly raise 
them from contact with the dies, and of course, by means of 
the same control valve drop them down into running position. 

Experience has proved that when a fountain filled with ink 
is permitted to run without dies on the print cylinders to 
take the ink away, or with the form rolls removed, a film of 
ink builds up rapidly on all rolls to what might be called a 
saturation point. Beyond that point, additional ink does 
not build up on the rolls, simply because as a surplus flows out 
of the fountain and is rejected by rolls already covered with 
ink, it flows back up to the fountain, having no place else to 
go. This saturation point, happily, is well below that level 
at which centrifugal force overcomes film strength, with re- 
sultant spray. 

With the separate drive on the fountain roll, a separate 
drive on the rest of the fountain and hydraulically actuated 
form rolls, we can turn this phenomenon to good use—we can 
cut down fountain setup time and reduce waste. As the 
slotter end is being set up—the press, of course, not running— 
the operators can start up their independently driven foun- 
tain rolls, hydraulically lift the form rolls from the print 
cylinders, and start up the separate drive idling their doctor, 
distributing and form rolls. Thus with the entire fountain 
running, even though the rest of the press is shut down, roll 
clearances can be adjusted and fountain blade set to get 
proper ink distribution and flow. No more will we see the spec- 
tacle of a press running for the first several minutes on a fussy 
ink job with the operators continually adjusting their foun- 
tain, meanwhile making waste or at best, boxes which are of 
inferior quality. 

I believe that we shall also see in conjunction with these 
changes mentioned, a vastly improved fountain blade—one in 
which the keys are completely eliminated. The blade will 
be instantly and uniformly adjustable, all the way across, 
probably by means of a series of cams mounted on a cross 
shaft, provided with a micrometer worm adjustment. Thus 
we will have ink all the way across the rolls instead of limiting 
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it, by use of fountain blade and dams, to a width slightly 
ereater than die size. 

This will not create a problem of ink spray as we now know, 
nor will it increase wash-up time. At the end of a run, the 
press is shut down and setup on the slotter end is started im- 
mediately. Meanwhile the form rolls have been automati- 
cally raised and the two separate drives on each fountain 
started. The fountain blade is quickly and easily brought up 
tight to the fountain roll, wiping it dry. Running the foun- 
tain roll dry will quickly start the ink flowing up from the 
form rolls to the distributors, to the fountain roll, and back 
into the fountain. In a very few moments the entire ink 
mechanism will be clean to a point where a quick wipe is all 
that is needed. 

Some plants clean their fountains this way even now, with 
the present key type of fountain blade, but in so doing they 
destroy blade setting which can only be properly restored 
while the entire press is running, and which of course, pre- 
cludes setup of other elements. 

Thus the improved ink mechanism, as I see it, will permit a 
far better printing job with a wider variety of inks, and will 
permit quicker and easier setup and clean-up. 

Moreover, it does not seem unreasonable to expect that the 
changes touched upon may permit the complete elimination 
of the doctor roll and its attendant difficulties of adjustment 
and clean-up. 


ANILINE INK 


Another rather significant development which appears 
very near is a printer-slotter arranged to handle aniline inks— 
in fact, one such machine is now in operation, and experience 
thus far is very encouraging. 

Early aniline inks lacked finish and opacity—the colors 
were not light-fast—they bled in water and into a second 
color when overprinted. These problems have been over- 
come with today’s pigmented aniline inks which are available 
in various degrees of opacity and are light-fast. Progress is 
also being made in developing gloss. 

On the other hand, the box maker finds himself being 
called upon in increasing measure to furnish boxes with col- 
ored liners. He finds that many times his press speeds are 
dictated by the rate at which various inks dry. With in- 
creasingly competitive conditions developing in our industry, 
these factors, added to the attractive cost of aniline inks, lead 
me to believe that we will see a larger share of shipping con- 
tainers using these inks. 

Consider for a moment colored liners. Many plants have 
simply had to pass this business up—and very attractive busi- 
ness much of it is. They feel unable to spend the money and 
allocate the floor space for a coloring machine. To go out 
and buy colored liners is expensive, and of course, creates an 
inventory problem. Moreover, colored liners do not lend 
themselves to a double cut-off operation. How can you 
match orders to run on the double cut-off when one of them 
calls for a light blue outer liner? Thus corrugating machine 
efficiency must be sacrificed. 

T need hardly dwell on what the possibilities and effects on 
our industry will be when the aniline printer-slotter comes of 
age. Imagine being able to color or tint the entire blank on 
the first ink fountain and in the same pass, print right over 
the quick drying aniline ink with conventional oil inks in the 
second fountain! 

All of us have dreamed at one time or another of a continu- 
ous line operation for such work as can boxes or other large 
runitems. Isn’t it true that one of the stumbling blocks is the 
drying rate of ink? Surely the aniline ink fountain solves in 
part this knotty problem. To what extent other hurdles in 
the development of the line operation will be overcome in 
the foreseeable future is anyone’s guess, but. I feel sure that 
the day will come when we will see a few line operations in 
our industry. 

Now to the probable design of the fountain itself, which of 


144 A 


course, machinery builders will have to arrange for installa- 
tion on existing printer-slotter equipment, as well as include 
in new presses where required. The nature of these inks dic- 
tates in very large measure the design of the fountain. We 
must handle a fluid instead of an extremely viscous or pasty 
ink, we must handle an ink in which finely ground pigments 
are dispersed in a solvent, generally water, for the porous 
stocks used in our industry, but occasionally more volatile 
solvents are used, and we will handle an ink which dries 
principally by absorption. 

We will not require a multiplicity of rolls to distribute and 
break down the ink in order to obtain a uniform film for print- 
ing. The very low viscosity of aniline inks makes this un- 
necessary. Two rolls are all that are needed—one a rubber- 
covered steel roll and one a finely engraved steel form roll. 
These are carried in antifriction bearings and arranged in ec- 
centrics so that the pressure of the rubber-covered roll against 
the engraved roll can be adjusted. The liquid ink flows into 
the nip of these two rolls at one end and out the other end, 
continuous circulation being provided to insure that precipita- 
tion of the finely ground pigments will not take place. The 
etched form roll will, of course, apply ink directly to the dies 
mounted on the print cylinders such as we now know them. 
Adjustment for quantity of ink will be simple, rapid, and ac- 
curate, the operators having only to adjust the pressure of the 
rubber roll, and means will be provided so that when the 
printer-slotter stops the form roll is automatically lifted away 
from the print cylinder and a small gear head motor comes 
into play to idle the entire ink mechanism which, under pro- 
duction conditions, is driven from the press at press speed. 
Of course, the ink reservoir will be enclosed to prevent loss of 
volatile solvents. 

The engraved ink roller or form roll which picks up a meas- 
ured film of ink and transfers it to the printing dies will inm- 
sure a uniform film thickness of ink, quite independently of 
press speed and other factors. These engraved rolls, called 
Anilox rollers, were developed by one of the large ink manu- 
facturers, and equipment using this system of ink distribution — 
is generally referred to an Anilox printing. 


FOUR COLOR PRINTING 


The next major change which I look for in the not too dis- — 
tant future, is the means to economically handle three and 
four-color printing. I am sure most of you have encountered | 
customer requests for this sort of work. Some of you have + 
passed it by—others have handled it in the traditional time- - 
consuming and costly method of passing the blank through the 
press a second time. A few have salvaged old long way © 
wooden box or solid fiber printing machines which do a fairly 
respectable job, but they are slow, limited in size and speed, 
and lack the modern refinements which make it possible to 
handle run-of-the-mine two-color work efficiently. More-_ 
over, they are wasteful of floor space. 

I do not believe we can reasonably expect the development 
of a successful and practical three or four-color printer-slot- 
ter. Such a machine would be very expensive, not only be- 
cause of its mechanical complexity, but also because the mar- 
ket for such equipment would be rather limited for the next 
several years, and hence its development would have to be 
borne by a relatively small number of machines. A four- 
color press would be extremely difficult and time consuming 
to set up, it would be awkward to work on, difficult to main- 
tain, and like the long way wood box printer, rather inefficient 
on regular one or two-color work. There is also a real ques 
tion as to whether a gear train of the length and type requir 
for such a machine could be designed to give close register 
printing between cylinder no. 1 and cylinder no. 4. f 

It is clear, however, that means must be found to more ef } 
ficiently handle the increasing volume.of three and four-color } 
work facing our industry. | 

I believe the solution will be found in means to tie together } 
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tesign. In fact, we can expect to use for such an arrange- 
a ent, existing equipment on which certain modifications will 
te made. 
| These two presses will be arranged, one behind the other, 
‘pproximately 30 to possibly 40 ft. apart. The first press will 
jeliver sheets, printed in two colors, but not panel scored or 
otted, to special retractable conveyor equipment which will 
eliver the sheets to the feed end of the second press where 
‘he third and fourth color will be added and the slotting and 
“oring will be done. j 
) The special conveyor between presses will probably carry 
‘ne sheet in perfect register, or alternatively, means will be 
yund to disregard register in this conveyor and re-register the 
jank in the second press. 
i) It is for this second machine that we can expect the de- 
‘plopment of a rather special feeding mechanism. It must 
ip capable of not only retaining or possibly even restoring reg- 
iter, but must do so without smearing the ink laid down by 
‘yessno. 1. Therefore, any hopper in which sheets are piled 
yhe on top of another, will of course be quite useless. 
Feed rolls will also have to receive attention, but this does 
pt appear to be too difficult since the use of laterally adjust- 
‘ble upper feed collars instead of a full width rubber covered 
\ 1, will probably do the trick. 
The drive between presses will, of course, have to be syn- 
‘ironized if it is found necessary to carry the blanks from one 
jiachine to another in perfect register. However, here again, 
sy means of either lineshafting with a positive disconnect 
thtch or sectional drives maintaining perfect register, such 
are used on paper machines and textile equipment, will 
me into play. 
#This tandem arrangement of presses will offer a number of 
al attractions, among which are: minimum capital expendi- 
» re, salvage of existing equipment, ease and rapidity of 
sup, and because of the retractable nature of the special 
naveyor and the design of the feed mechanism on the second 
+ pss, complete, almost unhampered flexibility to revert both 
achines to handling, quite independently of each other, reg- 
vd r one or two-color slotted cartons. 

I also feel that the experience gained and lessons learned 
¥)m tying two printer-slotters together as described, will be 
‘valuable in tackling the goal of all of us—a real line opera- 
| from rolls to finished boxes. 


’/ Printing Inks for Corrugated Containers 
W. E. MONTOUX 


IN RECENT years, the printing ink industry has ad- 
ced rapidly, paralleling new developments in the allied 
ds. Increased press speeds, new stocks, new coatings, 

drying requirements, improved dies, and more stringent 
‘yscifications on ink properties have necessitated almost 
i | olutionary changes in the science of ink making. 
‘f'n discussing the subject of printing inks for corrugated 
sitainers one finds that there are essentially three funda- 
otal types in current use. 
) Whe first type is represented by conventional oil inks and 
‘perhaps the type which is most commonly used. Inks 
‘aide on this basis are formulated from drying oil-resin com- 
‘djations, driers, compounds, and pigments and depend upon 
4) oxidation of the vehicle for drying. Conventional oil- 
‘led inks can be made for flat or gloss applications and, 
dept where special requirements prevail, are subjected to 
i| least limitations. The drying time of these inks will vary 
‘bhending upon the stock used, the pigments employed, and 
‘i finish required. Flat inks usually dry in 8 to 12 hr. while 
iss inks dry in 4 to 6 hr. In most instances these inks are 
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formulated to be press-ready but occasionally adjustment is 
necessary. For minor reductions on flat inks, the use of 
small amounts of linseed is suggested. For gloss inks, special 
reducers are usually recommended by the ink manufacturer. 
These inks are prepared with vehicles which have no harmful 
effects on dies and all solvents which may be employed must 
be studied and evaluated accordingly. Since inks of this 
type are in such widespread use, it is possible to formulate 
from an almost infinite variety of combinations depending 
upon the specific requirements. 


The second type in use is moisture-set which dries by the 
principle of precipitation. This is perhaps the latest innova- 
tion and is ever finding new uses. This ink is composed of 
pigment and a special vehicle. The theory of this ink is 
based upon the selection of a water-insoluble resin soluble in 
a solvent which is miscible with water. This solvent is ex- 
tremely hygroscopic and acts as the conductor of the moisture 
which it picks up from the surrounding atmosphere or which 
is introduced by some external mechanical means. At a 
definite point the resin exceeds its tolerance for the water and 
consequently precipitates thus binding the pigment in a 
continuous film. 


Moisture-ink has found so many applications it might be 
well to expand upon its merits. First, since it does not de- 
pend upon oxidation for drying, it can be truly described as 
the only letterpress type of ink which is odorless. By con- 
trast, the previously mentioned oil-based type depends upon 
the action of the drier on the oil to facilitate drying. During 
the process of this chemical reaction, a gaseous odor is given 
off as a by-product. Moisture-set ink contains no drier nor 
drying oil and therefore forms no gaseous product which could 
cause odor. Through the medium of this property it has 
been found to be particularly suited for the packaging of many 
food products. This application is limited to those food prod- 
ucts which show no resoftening effect on the printed film. 
In the corrugated field, moisture-set inks have been found to 
dry satisfactorily without the aid of an external drying system. 
The stock itself usually contains sufficient moisture to set the 
ink. Even in this case where no steam is used, the drying 
time is considerably less than that of the conventional oil 
type. If instantaneous drying is required, external drying 
systems are essential. The time of air drying for any mois- 
ture-set ink is governed solely by humidity conditions preva- 
lent at the time the ink is printed. 

As in the case of most specialty inks, moisture-set inks are 
subject to some limitations. This type of ink cannot be 
universely produced to give a high gloss although there have 
been some instances where special stocks have been run with 
specially formulated moisture-set inks under highly controlled 
conditions to give a considerable amount of gloss. Generally 
speaking, these inks can at best be expected to give a “sheen.” 
Another limitation is that moisture-set inks necessarily re- 
quire the use of rubber rollers because of the nature of the 
solvents employed in their formulation. Since corrugated 
printing uses rubber dies, this type of ink causes no plate 
problem. 

The unique functional principles of the vehicles employed 
in moisture-set inks make possible several distinct advantages. 
Moisture-set inks can be formulated to give uniformly flat or 
velvety finishes with excellent covering and rub-resistant 
properties. Another asset is that these inks may be used 
with “moist” or “wet” stock without fear of the drying prob- 
lems which may arise when oil-based inks are used. These 
inks are also well suited for quad machine applications. 


The third type ink, a comparatively newcomer to corru- 
gated printing, is the flexographic or aniline type. This type 
of ink dries by the principle of evaporation. Its formulation 
employs coloring matter, binder, and a carefully selected 
solvent combination. Basically, a flexographic ink depends 
upon a fluid, fast drying system to be used with flexible rubber 
plates. It is regarded as the simplest and most versatile 
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system of rotary printing. Oddly enough, the aniline dyes 
which gave flexographic printing its original name of “aniline” 
are seldom used today in rotary rubber plate printing. Scien- 
tific research and practical experience have developed en- 
tirely new and different inks over the period of the past 20 
years. Approximately 80% of the currently manufactured 
flexographic inks are pigmented. This makes possible the 
necessary opacity for ordinary corrugated printing. These 
inks are available in practically all colors. 

Pigmented aniline inks consist of finely ground pigments 
dispersed in a solution of solvent and resins formulated to 
give desired results. These inks are normally press-ready 
fluids but in many cases they can be advantageously shipped 
in concentrated toner form. 

Dye inks of the flexographic type consist of alcohol-soluble 
dyes dissolved in a resin system. All dyes are transparent 
and most of them are fugitive to light. The few available 
light-fast dyes which are sufficiently soluble and stable for 
flexographic printing do not give an adequate color range. 
Since these inks are transparent they are not particularly 
suited for use in corrugated printing. Our experience indi- 
cates that if dyes are used at all in corrugated inks, they are 
used in combination with pigmented types. 

Certain other types of flexographic inks are made on an 
emulsion basis. These are used advantageously in cases 
where porous conditions exist in the stock. This type of ink 
is primarily chosen for work of a specialty nature and is only 
suitable for use where a flat finish is desired. 


The process of inkmaking is constantly developing into a 
science which involves the most intricate combinations. The 
magic touch of chemicals and physical knowledge has trans- 
formed what used to be an art to a highly technical process. 
Early formulations were built around drying, color shade, and 
printability. Today these same cardinal characteristics are 
of primary importance but they must be studied and con- 
trolled with utmost effort. Research is being conducted in 
the fields of drying and nondrying oils, resins, plastics, and 
pigments in a relentless search to improve the quality and 
economy of the materials used in ink manufacture. No longer 
are the eye and finger the gages for printing ink characteris- 
tics. These have been replaced by mechanical and electronic 
devices which are capable of detecting deviations beyond the 
limits of the human senses. Control has become the key to 
better inks. 


In formulating any type of corrugated ink, there are 
several basic concepts which must always be taken into con- 
sideration. First, the ink must have the necessary drying 
characteristics to facilitate handling. Next, the opacity must 
be such to cover the color of the board. Third, money value, 
coverage, and general working properties must be taken into 
consideration. In order for us to see how these properties 
are brought into being, we shall discuss some of the ingre- 
dients and their inherent properties which are utilized in the 
formulation of corrugated inks. 


Some 30 years ago, the main source of pigments used in 
this country were of European origin. In this relatively short 
span of years, American research, ingenuity, and scientific 
development have developed our pigments to a point where 
they are second to none in quality. These ceaseless efforts 
have made available colors which possess much greater tinc- 
torial value, are cleaner and more brilliant in shade, and which 
show improved light resistance and greatly improved wetting 
or dispersion characteristics. All of these properties tend to 
make possible sharp, brilliant, eye-catching printed colors 
that we know today. Color has become the magnetic symbol 
of current-day packaging and advertising. 

It has been suggested that I mention some of the pr operties 
of inks which are primarily related to the pigments. <A pig- 
ment can be either opaque or transparent. Opaque pigments 
are generally those derived from inorganic sources. Some of 
these would include titanium dioxide, chrome yellow and 
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oranges, molybdated oranges, earth colors, and cadmium colors, 
The chemical nature of these pigments is such that they display 
good permanency and relatively good resistance to bleedin 

in many solvents. Through the means of highly developed 
processes of refinement, these colors have been developed to a 
point where they offer good working characteristics in a print- 
ing ink. Abrasion effects on engravings due to the coarse 
particle size of these pigments have all but been eliminated, 
Perhaps the primary purpose for these opaque colors is to 
obtain coverage. These are extensively used to prevent the 
“show through” of the underlying stock. This permits the 
brilliant display of color on stocks used in corrugated work. 
Opaque colors cannot be used for multicolor work except for. 
first-down colors. 

The transparent colors represent a much broader class and 
are the results of organic chemical reactions. Because of the 
lighter specific gravity, these pigments are generally found to 
offer better press characteristics. In addition to their greater 
tinctorial strength, these pigments are generally of a finer par- 
ticle size which tends to preclude such press trouble as piling 
on the rollers or plates due to insufficient dispersion. They 
also carry better and usually give a greater mileage factor. 
Transparent colors in many cases are not quite as resistant 
as the opaque groups but many have been developed which 
display excellent light-fastness and other chemical resistances. 
Generally speaking, transparent colors are cleaner, thus 
making them excellent for multicolor work to produce the | 
brilliant intermediate shades. These colors are also used to a_ 
great advantage in the production of gloss inks since their 
surface treatment helps to enhance the light reflectance 
characteristics of these colors. In printing on coated liner, 
these transparent pigments permit additional light reflect- 
ance and brilliance of color. 


Pigment development has made possible many colors which 
resist the effect of detergents and soap powders and many. 
specialized products. In printing ink formulations pigments 
must be very carefully selected so as to consider subsequent | 
operations. Where such properties are involved, it is good © 
policy for the printer to rely on the recommendations of the » 
ink manufacturer when blending colors at the press. The » 
knowledge of the pressman for manipulating a given ink to 
give the best press operation is always held in high esteem but — 
in all fairness, he cannot be expected to thoroughly under- ~ 
stand the complex mechanism of modern ink formulation. 


Perhaps the latest development in the field of pigments is 
that of flushed colors. These colors are manufactured from | 
the same pigments used in making a dry grind of pigment and | 
vehicle but they employ a different means of dispersion. — 
Actually the difference is that the pigment used in the flushed | 
base is never dried out but.is dispersed into a selected vehicle + 
from pulp form utilizing specialized vacuum techniques. ! 
This process has made eee colors which are softer in text- + 
ure, which are more readily dispersed, and which help the ft 
cause of gloss. They are particularly suited for fine line | 
printing and sereen work thus permitting cleaner work. 
Since most of the pigments considered to have a relatively 
hard texture are now used in flushed form, this new process 
has given the ink maker a tremendous lift in producing \ 
smoother and more easily dispersed inks. This greatly aids 
the elimination of distribution and piling problems traceable 
to the large praticle size of pigments. ) 


For many years inks for corrugated applications were, i 
based upon linseed oil as the grinding medium which im- 
parted the necessary drying characteristies to the printed 
film. Gradually, other drying oils found a place because of | 
special advantageous characteristics. Tung oil, perilla oil, } 
dehydrated castor oil, and other chemically treated oils are 
worthy of mention which led to better drying and better, 
chemical resistance. 


Due to the economic conditions prevalent at the conclusio n 
of World War II, linseed and other drying oils became extre- 
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aely limited in supply. We, as well as other ink makers, 
ere prevailed upon to look to other sources in order to con- 
énue the supply of inks which would give good printing and 
ying without being materially restricted by the drying oil 
portage. Various other synthetically prepared drying oils 
Jere developed by chemical research such as drying petro- 

m oils, highly refined rosin oils, and other chemically 
feated drying oils. Many of these have now taken a per- 
anent place in the vehicle field. 


| Another outgrowth of the drying oil shortage was the de- 
‘lopment of synthetic inks. These inks involved the de- 
lopment of vehicles which utilized reduced portions of lin- 
sed and other drying oils in combination with chemically 
jtricate resinous materials. Inks made with these vehicles 
»re found to perform at least equally as well as the conven- 
‘}nal inks heretofore used. With intensified efforts placed 
jon refinements, these newly developed inks resulted in 
ster drying rates, increased finish, and sharper printed 
pressions. These inks made possible cleaner printing on 
st and absorbent stocks heretofore impossible with linseed 
» based inks. Tests show that in many cases drying time 
9s been reduced by as much as 50%. In addition, the in- 
fased brightness and finish of the synthetic inks have 
Jered a greater visual appeal to the printed matter and have 
} atly enhanced promotional possibilities. These develop- 
/fnts acted as a stimulant to the ever constant search for 


wer synthetic bases which in turn offer infinite possibilities. 
Whis phase of development has resulted in considerable im- 


tvement in gloss inks. We have found through the means 
Mvarious resin developments, techniques to improve the 

rproofness and high-gloss characteristics. I think we can 
Wiagree that these two factors are becoming ever more im- 
#tant in the light of the constantly increasing demand for 
4 attractive means of printing. 

Better gloss inks are the result of the combined efforts of 
4 papermaker and the inkmaker. The paper people have 

} 


at 


ft 
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n extremely active in the development of surface treat- 
Mt techniques by including many of the newly developed 
‘terials currently available. The inkmakers themselves 
He exercised a concentrated effort to improve both the 


icles and the pigment characteristics with respect to gloss. 


Mailed studies have been made in order to carefully select 
segregate these types of pigments that give the greatest 
Mt reflectance and gloss. Usually it is found that the trans- 
Tent types of pigments offer the best possibilities for gloss. 
@many cases the pigment surface has been given a selec- 


@) treatment in order to improve gloss characteristics. 
7h the vehicle field we have taken full advantage of the 
jhite variety of resin and plastic materials available in order 
Giccomplish two ends. First, we have developed vehicles 
ich tend to coagulate on a printing surface without exces- 
a} penetration which in turn results in a smooth continuous 
1. This has in many cases helped to overcome many of 
aildifficulties associated with the “hills and valleys” present 
many printing surfaces. These resinous developments 
fp given us truly hard, yet elastic surfaces which dry rapidly 
will withstand flexing without indication of undue brittle- 
Second, we have studied waxes, silicones, polyethy- 
/s, and other plastic materials which tend to give the neces- 
slip to the printed surface to prevent scuffing. These 
iy i les have found use in all fields, but more particularly 


nthe packaging and corrugated fields. 


thother factor worthy of detailed mention concerns the 
jing of modern inks. Along with stepped-up requirements 
‘saster drying inks came the problem of how to make the ink 
jfast on the paper and yet remain open on the press. 
tough the medium of vehicle development we have found 
idbssible to employ principles which involve the compati- 
‘ity of materials. Inks are formulated to remain com- 
edly compatible on the press but as soon as the ink film is 
weisferred to the somewhat absorbent paper surface, part 
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of the vehicle is absorbed. The balance of the printed film 
dries very rapidly by oxidation. Since driers cause rapid 
skinning and the use of volatile solvents cause tacking-up, 
the drying attributed to the complex vehicle structure be- 
comes all important in the development of press stable inks. 
In addition, the ability to use such vehicles with reduced 
amounts of drier has done much to avoid overheating in piles. 
Since the drying oil-metallic drier content is carefully bal- 
anced in a prepared formulation, it is not usually recom- 
mended that drier be added to overcome conditions that may 
be traceable to another source. 


One of the latest innovations in specialty ink is the daylight- 
fluorescent type of ink which is currently available for silk 
screen, letterpress, and gravure. It has also been in limited 
use in the offset field. Thus far, the best means of application 
has been by the silk screen method. Where gravure and 
letterpress application is preferred because of the length of 
the run, some sacrifice must be made with respect to the bril- 
liance and loss of permanency. At best these inks, by nature 
of their chemical composition, can only be expected to with- 
stand exposure to daylight for a period of approximately 30 
days. 

Heretofore available fluorescent inks required the use of a 
black light to activate their luminescent properties. The 
new inks are activated by daylight alone. There are two 
essential type of coloring matter in use, depending upon the 
means of application. The first type is designed for silk 
screen, letterpress, and offset applications and possesses the 
basic characteristics of a pigment. This pigment is essen- 
tially a solid solution of a fluorescent dye or combination of 
dyes in a thermosetting-type resin. The second type in- 
volves the use of a specially prepared vehicle and dye com- 
bination, together with the necessary extending pigments to 
give the proper refractive index for maximum brilliance. In 
actual application, the brilliance of these colors is primarily 
dependent upon three factors, namely, thickness of film, 
cleanliness and transparency of printed film, and whiteness of 
background. At present these inks are finding particular 
use in the advertising field since they offer extraordinary eye- 
catching appeal. It is significant that these inks are only 
applicable to white surfaces and at the present time applica- 
tions in the corrugated field are limited to white coated board. 

Another phase of inkmaking worthy of mention is the con- 
sideration of the quality of the ink versus the unit cost. It 
is well to mention here that our research efforts are constantly 
directed toward the development of better materials which 
will give economic as well as property advantages. I can 
only emphasize the importance of giving the ink manufac- 
turer all the information necessary to any job so that he can 
select from his vast stock of materials those which will be 
best suited for that particular job. 


In most instances the cost of the ink is governed by the 
properties required of that ink. In all cases the greatest 
change takes place in the selection of the proper pigments 
and vehicles. Regardless of the type of materials selected, 
each ink is prepared to give trouble-free operation of the press. 
By supplying the ink man with the proper information, he is 
able to supply the most suited type of ink which will give 
maximum performance. If limitations are placed on the 
ink, the inkmaker is considerably narrowed in his choice of 
materials and must in many cases resort to the use of ex- 
tending materials which in turn affect the mileage that may 
be obtained from any given ink. In this day and age when 
press operation costs are high, the best definition of a good 
quality ink is one which possesses the necessary property re- 
quirements, gives trouble-free performance, good coverage, 
and good mileage. This has also proved to be the cheapest 
ink regardless of unit cost. 


In recent years there has been a definite trend toward the 
development and use of instrumentation for the control of 
both the color and the consistency of printing inks. The 
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National Printing Ink Research Institute as well as several 
other educational institutions associated with the graphic arts 
have contributed immeasurably toward this end. Electronic 
devices are employed for color control. The Inkometer and 
various types of viscosimeters are being used to control vis- 
cosities of vehicles and for the successful control of ink bodies. 
Several other instruments have been devised to study sta- 
bility and press characteristics so that adequate control over 
these factors can be maintained. For scuff resistance, the 
Sutherland rub tester has been found to give good results. 
However, several other good rub testing devices are employed 
to good advantage depending upon the application. 

Ink viscosity and tack are extremely important in multi- 
color printing in order to insure proper trapping of the suc- 
cessive colors. The use of these instruments has aided tre- 
mendously but they cannot be considered foolproof. Condi- 
tions inherent to a particular stock or even to a press in many 
cases make minor additions necessary at the press. By 
experience the pressman has been very successful with minor 
additions to conventional inks since these inks are formulated 
with the necessary latitude. However, in cases where special 
inks are employed, it is good practice and is time-saving to 
consult the inkmaker concerning additives. 

The National Printing Ink Research Institute is also 
studying material and equipment used in ink manufacture. 
This organization enrolls the membership of most of the ink 
manufacturers throughout the country. Its technical com- 
mittee decides which problems are most pressing to all and 
consequently undertakes the fundamental study. In many 
cases it has been found that these materials are being studied 
for the first time solely from the standpoint of their use in 
printing ink manufacture. Their work is of course further 
supplemented by the individual efforts and problems of the 
laboratories of the ink manufacturer. It is our hope that 
they, together with the creative minds of the individual ink 
chemist, can develop products which will enable the printing 
ink industry as a whole to continue to give better and more 
economic service to our consumers. 


Scheduling, Setup and Make-Ready, and 
Press Adjustments 
STANLEY BAUGHMAN 


WHEN preparing the schedule for orders which are to 
be run in the pressroom, we are attempting to (1) run the 
maximum number of impressions with a minimum amount 
of down time, and (2) avoid congestion in the storage area 
behind the presses. 

Recently the problem of scheduling has been somewhat 
complicated by the number of “hot’’ orders which must be 
expedited through the plant. For example, an order which 
is scheduled to run on the press at 5:00 a.m. suddenly must 
deliver at 7:00 a.m. In order to meet this delivery, it is then 
necessary to pull the order up on the schedule and, in most 
cases, destroy the continuity of the schedule. This seriously 
hampers production and material flow and results in higher 
costs. 

A primary requisite when making the schedule is to have at 
hand all the orders which are currently in the storage area 
behind the presses and, in addition, those orders which are 
coming off the corrugator and the approximate time of their 
completion. When this information is at hand, we can then 
begin to select the proper press for the various orders. 

One of the first considerations is the blank, i.e., the length, 
width, the depth dimensions (distance between the flap scores) 
and the spacing of the slots. These generally limit the order 
to two or three presses depending upon the size of the opera- 
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tion. The length tells us what presses can be utilized and tht 
width determines whether or not skip feed is required. 
depth dimension further limits the number of presses avai), 
able. Although a blank may fit two or three presses, insofs) 
as the length and width are concerned, however, the dept 
dimension may be so small that only one press can adequately 
do the job. The same holds true when considering the di 

tance between slots. 

The sheet size also determines whether or not two me) 
will be required to feed the press. These orders which wi 
require a two-man feed can then be so scheduled that ext 
help from outside the department will not be required. 

The next consideration in the selection of the proper preg 
is whether or not special attachments are required such 
hand holes, punch holes, etc. Here again press capacity 
limited since all presses are not equipped with the specid 
heads, cutting dies, and knives due to the fact that thes 
tools. are rather expensive, and this type of work is not 
sufficient volume at the present time to warrant their <4 
chase. 

Orders which are to be run two out also serve as a guid 
in selecting the proper press, since all presses are not equippe 
with the extra slitter and slotter heads. 

When we have checked the previous items and have selectef} 
the proper press, our next consideration is the ink whieh : 
specified on each order, its type and color. By type we mea 
is it steam set or oil base. This is important since wash-up 
on the press are extremely time consuming and wash-ups 0 
oil inks are more time consuming than steam set. Therefore 
it is not desirable to change from one to the other whenever i 
can be avoided. 

Generally we start with the orders which specify the lighte 
colors and when a change is required, we attempt to follow uj 
with a different shade of the same color or a slightly darke 
color. In this way, a complete wash-up of the press can b 
usually avoided. 

The next item is the type of manufacturer’s joint. Tim 
can be saved by scheduling tape containers to follow one ans 
other, and the same holds true for stitched and glued cen 
tainers. In cases where there is a conflict between order 
insofar as ink and the manufacturer’s, generally the ink tale 
preference, although there are exceptions. 

We must also consider those orders which require a spec a 
setup such as hand holes, punch holes, two out, and sky 
feed. These orders should, whenever possible, follow one 
another, since these setups for the most part require addif 
tional time over and beyond the normal setup time. 

These items which I have just mentioned can make a cond 
siderable difference in the quantity of containers which ¢a 
be produced in a given time. 

The setup, make-ready, and press adjustments undoubtedl 
play a major role in determining how the container will ru 
in the finishing department, and also whether or not it wil 
satisfy the customer requirements. 

The setup covers many details, all of which are importan 
The wash-up of the ink rolls and fountain must be thorough 
particularly when going from a darker color such as red 
green, or black to light colors such as white or light yellow 
If the wash-up is poor the color to be run will be definitel 
off-shade and unsatisfactory. 


The setting and alignment of the male and female scores 
of the utmost importance, and the depth of the score shoul 
also be noted. Failure to follow through on these items re 
sults in a container which folds poorly thereby hampering th 
finishing department particularly when run on automat 
equipment. Poor alignment of the male and female scol 
may often result in cut scores. 


. 


On printer-slotters where the slotting wheel does not fo: ov 
the score wheel, care must be taken that the proper line-U 
between the two is obtained; otherwise, the container fol¢ 


poorly and will be out of square. The positioning and fas el 
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| ing of the dies is important with respect to register and over-all 
\-printing. If there are low spots on the dies, make-ready must 
: be used to bring these up to uniform height. ; 

| The dies should be attached adequately so that portions of 
} backing sheet will not deposit ink smudges and/or staple 
marks on the container. 

The fine type should be properly aligned in order to pre- 
vent unevenness or distortion. Sloppy workmanship in this 
respect can ruin an otherwise good print job. 

As the various orders are run through the press, there should 
be a constant adjustment of the feed roll, pull rolls, impres- 
sion cylinder, slotter and slitter heads in order that excessive 
{crushing of the board does not occur. 
| The feed roll is undoubtedly the most important since this 
thas contact with the entire sheet. When the feed roll is not 
yset properly the corrugations are crushed, and the finished 
‘container will have low flat crush and the over-all compression 
ystrength will be decreased. The pull rolls, of which there are 
)two sets, are generally placed at the extreme edges of the 
qblank. When running stitched or glue-lap containers, it is 
desirable to crush the board in this area in order that the con- 
#tainer when bundled will not have a tendency to “belly’’ 
land therefore not stack properly. 

1} The amount of impression produced in the area of the print- 
yng dies is also important, since excessive damage may result 
4n poor compression and stacking strength. 
The slotter heads although rather insignificant to most of us 
must also be checked. If the heads are too close to one 
“nother, the board is crushed along the entire length of the 
spanel score and the load carrying property of the score is 
pertainly lessened. 
The slitter heads may also damage the board when im- 
“properly set. This generally hampers the taping operation 
Since the board is soft, and it is difficult to obtain satisfactory 
sape adhesion. 
| The adjustment of the hopper, stopper plate, and the feed 
ection must also be made in order that adequate trim is ob- 
ained and that the finished sheets are not run short. 
') When these adjustments have been made, and the ink has 
een deposited in the fountain, the fountain roll is then ro- 
‘ated, and the operator sets the pressure blade so as to permit 
he correct quantity of ink to flow to the fountain roll and the 
orm rolls. 
/) Following this operation a trial sheet is run to check the 
‘/imensions, printing, scoring, register, feed roll, and pull roll 
pression and slotter and slitter head damage. 
It is also essential that the container be set up since in this 
‘ay, inherent defects not readily discerned may be observed. 
vi any defects are found, the proper adjustments are made, 
id the order is ready to be run. 
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The Effect of Printing upon the Functional 
roperties of Corrugated Fiberboard Boxes 
ALFRED W. HOFFMAN 


Tue advantages of printing of corrugated fiberboard 
»xes—enhanced avpearance, identification of contents, and 
3semination of advertising messages—are not achieved 
thout cost, both in an economic and in a functional sense. 
ris paper is concerned only with the latter: to what extent 
2 the primary purposes of the box—retention and protec- 
m. of the contents during handling, storage, and transporta- 
m—impaired as a result of printing? 

It is almost a truism that container resistance to hazards 
ysely covered by the term “rough handling” is reduced in a 
stain percentage of instances by the printing operation. 
1 


=RED W. Horrman, formerly Technical Director, Container Laboratories, 
w York, N. Y.; at present Quality Control Manager, Container Div., 
) ‘bert Gair Co. Inc., New York, N. Y. 
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However, it is practically impossible to obtain statistical data, 
on this deterioration in such laboratory tests as vibration, 
revolving drum, incline impact, and drop. The multiplicity 
of variables; the complex interrelationship between con- 
tainer, interior fittings, and contents; the fact that in some 
specimens other container elements such as fingerlines or the 
manufacturer’s joint are more vulnerable than the printed 
areas; and the relative paucity of experimental results which 
lend themselves to segregation of the printing as a factor for 
analysis present what appear to be insuperable barriers to this 
avenue of investigation. 

Although some desirable approaches are blocked, advance- 
ment is possible by other routes of investigation. The influ- 
ence of printing upon compressive resistance has been recog- 
nized for many years and broad evaluations were established 
well before World War II. 

These evaluations stemmed from analysis of results of 
thousands of boxes subjected to empty compression. tests. 
In brief, it was ascertained that rigidity of corrugated fiber- 
board boxes in both the top-to-bottom and end-to-end direc- 
tions could be reduced as much as 20% by printing. This 
factor, naturally, represents the range between the two ex- 
tremes of no printing and full coverage of most of the area of 
the container, 

It was also determined that, although area of printing is a 
primary element in influencing compressive resistance, the 
character of the printed material and its location are also 
important. By way of illustration, it might be mentioned 
that straight lines or bands used as a decorative design or, 
perhaps, as a frame around other printed material are fre- 
quently major considerations impairing rigidity. Further- 
more, the proximity of printed areas to the normal regions of 
buckling under compressive forces will have a vital bearing 
upon the resistance exerted by the box. A given printed 
design or legend positioned on an end panel will not have any 
effect upon end-to-end rigidity, for example, whereas the same 
printing centered on a side panel where it will coincide with 
the usual central girthwise buckle typifying end-to-end failure 
may have a profound effect. 

It would be erroneous to leave the impression that good 
compressive resistance is inconsistent with printing. On the 
other hand, any one who has watched a box tested in compres- 
sion and has seen the line of failure follow exactly the edges 
of printed material will appreciate the close interrelationship 
that exists between the two. If this correlation were more 
generally recognized there might be more care shown on the 
part of box users in specifying copy for printing. 

Up to this point, no thought has been given to the element 
of the boxmaker’s efficiency in carrying out the printing 
operation. In this connection we are not concerned with the 
criteria of register, gloss, color matching, etc.; these factors 
are obviously important but they have no bearing upon the 
functional properties as previously defined. Instead, the 
printing efficiency should be evaluated from the standpoint of 
crushing of the corrugated fiberboard. 

Such a study was carried out by Container Laboratories 
this Summer on almost 200 groups of nominal 175 or 200-Ib. 
test corrugated fiberboard boxes (with the latter certificate 
grade far outnumbering the former) which were submitted by 
various box manufacturers to either the New York, Chicago, 
or San Francisco laboratories. Aside from normal quality 
measurement, these lots were also subjected to special tests 
to determine the effect of printing upon the combined board 
caliper and upon the fiat crush resistance. 


It is true that the correlation of these two properties with 
container functional excellence is but imperfectly known. 
Nevertheless, it is generally accepted that it is desirable to 
have the caliper and flat crush as high as possible consistent 
with the flute of the combined board and the materials used in 
the fabrication. Furthermore, both of these characteristics 
can be measured with relative ease and simplicity. 
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Table I. Distribution of Corrugated Fiberboard Groups” 
Evaluated with Respect to Flute and Type of Corrugating 
Medium 

Medium A-flute B-flute C-flute Total 
Bogus 0 0 4 4 
Chestnut 5) 4 6 15 
Cylinder kraft 1 5 11 17 
Fourdrinier kraft 3 18 1 22 
Semichemical 34 36 32 100 
Straw G 7 25 39 

Totals 48 70 79 197 


@ All 175 or 200-lb. test certificate grade. 


The groups were selected for the special analysis in accord- 
ance with an arbitrary pattern based upon receipts at the re- 
spective laboratories. No attempt was made to influence the 
selection one way or the other with respect to box manufac- 
turer, flute, materials, type of printing, or any other factor. 
Hence, the boxes represent a haphazard rather than a scien- 
tific cross-section of containers made during the middle por- 
tion of this year. As such, the findings should be regarded 
as indicative rather than conclusive. Comparisons among 
the three different flutes most likely are not valid with respect 
to either flat crush resistance or thickness because of the non- 
uniform representation of the different materials and because 
the amount and character of the printing undoubtedly were 
not the same for each flute. The distribution of the groups 
with respect to flute and corrugating medium is indicated in 
Table I. 

All lots were subjected to an atmosphere of 50% relative 
humidity at 73°F. for a minimum of 24 hr. following exposure 
to a lower relative humidity so that moisture content equi- 
librium could be attained on an absorption basis. 

Apparently the thickness of combined board will be re- 
duced on the average approximately 6% by printing. While 
this is significant, it should be noted that the thickness of 
critical unprinted areas, as defined in the footnotes applying 
to the table, is usually appreciably lower than that of un- 
printed areas in the center of panels. Lower calipers in 
printed areas were, of course, the rule but there were a few 
groups where the thickness was increased, in one case as much 


as 0.005 in. It would appear that extreme crushing of the 
corrugations can reduce the over-all thickness by approxi- 
mately one-fourth of the unprinted caliper. 

Rarely do the different colors in a group with two-color 
printing have the same thickness and the biggest differential 
noted was 0.018 in. On the other hand, it is curious to note 
that, for all three flutes, the greatest caliper loss due to print- 
ing was not found on two-color printed boxes. 

The flat crush figures are reported in terms of pounds per 
square inch for easy reference but the determinations were 
carried out on circular specimens with an area of 9 sq. in. 
On each group four tests were made on unprinted specimens— 
selected from undamaged areas as close to the center of panels 
as possible—and four were conducted on printed specimens. 
With respect to the latter, areas with the greatest amount of 
printing were preferred. 

The deterioration in flat crush resistance due to printing 
obviously varies widely. Because of the considerations pre- 
viously mentioned, it may well be erroneous to conclude that 
the average diminution in this property is smallest for A-flute 
and greatest for B-flute although there are indications that 
such may be the case. 

The number of groups with an increase in flat crush resist- 
ance in printed areas was too large to be dismissed as an 
accident. This finding is buttressed by the fact that, for 
the best group in each flute, the increase was of significant 
proportions. 

However, most lots suffered a loss in flat crush resistance 
due to printing and this decrease, in extreme cases, was more 
than one half of the unprinted flat crush resistance. This 
does not take into consideration the 13 lots, 9 B-flute and 4 
C-flute, where the board in printed areas was so flabby that 
the flutes collapsed steadily when pressure was applied and 
defied determination of an end point. 

In summation, the investigation reveals that printing 
usually but not inevitably has a deleterious effect upon corru- — 
gated fiberboard properties which are associated with good — 
functional performance. The effect upon container perfor- 
mance, of course, is a function of the amount, character, and— 
at least insofar as compressive resistance is concerned—posi- ~ 
tion of the printed material. There are indications, on the 


Table II. Effect of Printing upon Combined Board Caliper and Flat Crush Resistance 


A-flute B-flute C-flute 

Total number of groups analyzed 48 70 79 
Average unprinted combined board caliper, in. 0.202 0.126 0.164 
Average printed combined board caliper, in. 0.192 0.118 0.153 
Average percentage loss in caliper due to printing 5 6 7 
Average critical unprinted combined board caliper, in.“ 0.184 JEIPAl 0.154 
Number of groups with printed caliper higher than unprinted 2 3 3 
Greatest increase in caliper between printed and unprinted areas, in. 0.002 (1%) 0.005 (4%) 0.003 (2%) 
Number of groups with printed caliper same as unprinted 0 2 1 
Number of groups with printed caliper lower than unprinted 46 65 75 
Greatest decrease in caliper between printed and unprinted areas, in. 0.049 (25%) 0.028 (23%) 0.041 (25%) 
Number of groups with two-color printing 10 25 16 
Number of groups with different caliper for each printing color 10 23 14 
Greatest difference in caliper between two colors, in. 0.006 0.0018° 0.015 
Greatest decrease in caliper between printed and unprinted areas, in. 0.023 0.020 0.020 
Average flat crush resistance’ of unprinted areas, p.s.i. 28.7 36.6 30.9 
Average flat crush resistance® of printed areas, p.s.i. 27 <5 SU sD 27 84 
Average percentage loss in flat crush resistance 4.3 Gai 10.24 
Per of groups as pe flat crush higher than unprinted 6 18 

reatest increase in flat crush between printed and unprinted areas, p.s.i. 5.9(19 
Number of groups with printed flat crush same as unprinted : ‘ he ea : a —- 5 
Number of groups with printed flat crush lower than unprinted 31 64 61 
Greatest decrease in flat crush between printed and unprinted areas, p.s.i. 8.9 (57%) 14.7 (41%)4 30.3 (81%)4 


@ The over-all combined board thickness of that unprinted area which upon visual examination was most crushed by th icati e 

1 F e fab 2 wi 
Spero We evens sere Sos One any one ee ee Pee areas was used for the purpose: 2 SET ere 
opposite the manufacturer’s joint, 1/2 in. removed from the center of the top horizontal score, 1/2 in. removed from the center of the bottom horizontal score. 
The critical unprinted combined board caliper as used in this study has no significance except as a term of reference for evaluating the caliper ‘of printed areas. 
b The average caliper of one color was 0.014 in. lower than that of the unprinted area and the average caliper of the other color was 0.004 in. higher than 


that of the unprinted area, 


i Gaon ea on oe of 9 sq. ae een, measured in a Hinde & Dauch flat crush tester. : 
¢ On nine B-flute and four C-flute groups the flat crush resistance could not be evaluated since the flutes collapsed graduall ith i int. The } 
printed flat crush in such cases was arbitrarily assumed to be 50% of the unprinted flat crush but these SrGupE Wore discounted in ease thee est |i 


absolute and greatest percentace decrease in flat crush due to printing. 
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1/; in, removed from the center of the body score diagonally 
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pher hand, that printing efficiency has a profound bearing 
pon the impairment of the inherent strength characteristics 
| the unprinted combined board. F urthermore, it appears 
lasible to establish relatively simple criteria for evaluating 
inting efficiency from a container functional standpoint. 
nese criteria may be crude but not impotent weapons to be 
jaployed in the continuous struggle of quality control. 


| 
Press Operation, Maintenance, and Control 
. HOWARD ROSEN 


. THE sun in relation to the planets can be compared to 
‘2 press operation versus the entire operation in a corrugated 
x plant. For if the sun fails, the planets will cease to exist, 
‘pt as the failure at the printing operation means ultimate 
(sx failure. In this instance, we can compare the sun to the 
“pss operator, for each affects life. The sun is responsible for 
man life, while the press operator is responsible for the life 
sthe corrugated box. Therefore, we must always keep in 
jod the important role the press operator plays in meeting 
@ high standards of box compression and appearance as set 
dth by our customers. 
wow, let us discuss the factors which ultimately affect the 
‘per fabrication of the box when it is run through a press: 
ating crush, slotting and scoring of the box blank, and 
“#mming the trim length of the box blank. 
n order to print the box properly and with a minimum 
ount of crush, it is essential to have dies which are in good 
Widition. This means we must exercise a control on all 
¥s. Jn our plant, the man who mounts the dies is responsi- 
to see that the dies are not worn or excessively hard. 
+s is accomplished by examination and the use of a durom- 
ft. If, however, this check does not reveal any defects, 
next check point is obtained when the job is actually run 
‘@the press. Here, the press operator, upon running the 
e determines whether or not he is obtaining maximum 
@piency from the dies. In any case, faulty dies are im- 
diately brought to the attention of the press department 
f:man. 
nt ollowing this one step further, the press foreman brings 
© condition to the attention of the plant superintendent and 
sales department, who will authorize the replacement of 
ijuitable or worn dies. 
ther critical points for the press operator to consider are 
ther the printing drums, ink rollers, ink flow adjusters, 
rings, and shafts are in proper working order. If any of 
m items need immediate attention, the machine shop is 
Mbacted at once. However, the following steps are taken 
Wiasure proper maintenance: 
“# Spare parts are kept on hand in the machine shop at 
| imes to facilitate immediate repairs. These include 
es, cutting knives, slotting knives, and pull rollers. In 
‘icase of trim knives and slitting knives, we automatically 
@age them every 8 weeks to insure running with the least 
nt of trim while maintaining a clean cut. The knives 
wih were taken off the machine are brought to the machine 
3 i and are reground. This procedure can be repeated two 
re! 


"Gi 


iree times before it is necessary to replace the knife blades. 
The maintenance department handles the machine 
ication. They fill the oil cups in the morning and grease 
machines at night. This routine burden is taken away 
the press operator and insures proper machine lubrica- 


ae 
af 


A clean press is a requisite for a good printing job. 
efore at the end of each run the operator: (1) washes the 
ah 


jing cylinders with kerosene, (2) removes all staples from 
of 


ylinder, (3) uses an ink wash to prevent the ink from dry- 
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ing on the cylinders, and (4) washes the ink off the score and 
slotting shafts. However, after the night shift leaves, the 
wash-up crew comes in to clean the press. The procedure for 
washing rollers which are in poor condition is as follows: 
The roller is removed from position and then placed in a tank 
containing a7 to 7.5% caustic soda solution for approximately 
24 to 48 hr. After this bath, the roller is washed off with 
water and then dried. The final washing is done with a kero- 
sene rag. It is important to note that caustic soda can cause 
a severe burn and must be used with caution. 

4. After the above procedure, the rollers are ready to be 
returned to the press. When rollers are to be put away for 
indefinite periods, they are oiled and wrapped thoroughly 
with wrapping paper. 

5. Several presses are thoroughly cleaned each week. 
During this clean-up, the entire machine is scrubbed with 
brushes and steel wool, using ink wash and kerosene. 

6. Any maintenance problem that cannot be handled by 
the press operator or foreman is the concern of the machine 
shop. Repair slips are used to keep track of the repairs, 
Copies are sent to the machine shop and plant superintendent 
with the foreman retaining his copy as a follow-up. 

To round out the maintenance program, weekly main- 
tenance meetings are held with a panel consisting of the chief 
engineer, plant superintendent, plant electrician, master 
mechanic, and quality control engineer. At this meeting 
each one of the men on the maintenance panel reports the 
progress made on repairs in all departments. The foreman 
involved, in this case, the press department foreman, is called 
upon to report any additional repairs that have to be made 
in his department. The list of repairs is reviewed and a 
completion date is set by the member of the panel involved, 


QUALITY CONTROL PROGRAM 


Now that we’ve covered the maintenance program, let 
us review the next important phase—that of quality control 
checks at the press. (Demonstrate how easy it is to damage 
the fluting structure of a box by manually crushing a box in 
front of the group.) Perhaps this demonstration will illus- 
trate how easy it is to crush the fluting structure of a box. 
This type of damage may very well result from applying too 
much impression on the printed areas. Furthermore, if we 
were to make a compression test on this particular box, we 
could expect the line of failure to appear through the damaged 
area, Therefore, it is very important that the operator and 
the foreman check the box blank for quality before and after 
printing. In order to make quality checks, the following in- 
formation should be noted: printing coverage; original 
caliper of the board; feed roll, pull roll, and printing damage; 
and scores and slots. 

As printing coverage is the first part of the box which is 
readily seen, we make this our first quality check. While re- 
viewing the printing coverage, it is important to check the 
adjustment of the fountain flow to make certain that the 
printing is clean, crisp, and solid. The operator must avoid 
drowning the box which causes the impression to smear or 
bleed at the edges. It is equally important to keep the foun- 
tain clean, but on long runs, the ink, itself, should be changed 
to keep it free from dust. 

Secondly, we must check for any caliper losses due to the 
press operation, as this will seriously affect the final strength 
of the box. To make checking easy, a caliper is placed con- 
veniently between the presses. 

All necessary adjustments are made during the run to 
correct any of the faults that are noted. 

We check caliper loss in the following manner: 

1. A sample of the box blank is cut away and calipered, 
while the remainder of the box blank is run through the press. 

2. The caliper of the portion of the box which has not 
been run through the press is recorded. 

3. The caliper of the printed, pull roller, and feed roller 
areas, is then taken, 
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4. The difference in caliper of the printed, pull roller, and 
feed roller areas in relation to the original caliper is noted, 
and compared to the standards. 

We have established standards for all types of damages the 
box is subjected to while running through the press, namely, 
feed roll damage, pull roll damage, and printing impression. 

The standards are as follows: 


Printing Department Quality Control Standards 


Feed roll damage: 


FA TLULG Bey cous cava anne lt doa sh cha canes Paretouten meee 0.002—0.003 in. 
1B UID Sea ei ctie IR. one) eevee © be me 0 
(COS TIC ILIS3 ptr ed, ese Ce eA a eae Sells Re CDS mein 0.001-0.002 in. 
Pull roll damage: 
NSEC eee REO E e  ndee Rnae 0 .002-0.003 in. 
LOIANU RG, Sasser Ape st PEP ge RN CRO CA EE ORME OP 0 
MEVGKGH ous 5 See Oe a x ented pe Sh ae eae 2 Berea ge 0.001-0.002 in. 


Printing impression: 
One color 


(MET UteaRt a: Brack tat eee, eae ree REE 0.010-0.015 in. 

UDSNARS ROM bevche tee meeeencer Sees ERs Me or eee ee 0.005—0.008 in. 

(CAHUite aaa ea ee nee at nt re ate 0.008-0.010 in. 
Two color (second down) 

ASH UGE Ree main unids catlatitase Phran ot hts 0.015—-0.018 in. 

B=aite aerrecersterre cae tek vind: Ge ALR ee 0.008-0.010 in. 

CAHUIbG Rees co AN ee eae 0.010-0.012 in. 


The laboratory personnel make routine quality checks 
daily and, in addition, check for all other possible operating 
defects using a defect schedule as a guide. If anything is 
wrong at the time the quality checks are taken, it is brought 
to the attention of the press operator and foreman im- 
mediately so that spot corrections can be made. 

Let us review the defect schedule. 


Crooked Boxes—Possible Causes 
1. Warped blanks which stick under the fingers at the gate. 
This is brought to the attention of the slitting or combining fore- 
men. 
2. The kicker bar is not set even at both ends. 
3. The kicker bar is not set for the right width of sheet. 
A The feed rollers do not have the same tension on both 
ends. 
5. The center pull rollers are placed too close together. 
6. The center pull rollers are set incorrectly or are uneven or 
worn. 
7. The cylinders are too high, letting the sheet slip. 
8. The openings between the top and bottom slotting heads 
are too big. 
9. The score pressure is too light. 
10. Overloading the hopper. 
11. The gates are set too high or too low. 
12. Too much or too little tape on the kicker spring. 
13. The back stop holds the sheet too tight. 
14. There is too much space between the back stop and the 
sheet. 
15. The sheets are too tight in the gages. 
16. The sheets are thrown down too hard when feeding the 
machine. 
17. The flaps are not broken on warped sheets. 
18. The machine is running too fast for the sheet size. 


Crushed Boxes 


1. The board is too wet to print, score, or slot. 

2. Warped blanks which require an excess of pressure at all 
high parts of the board. 

3. An excess of pressure under feed rollers, pull rollers, and 
printing dies. 

4. The edges crushed by poorly set or improperly ground 
trim knives. 

5. Rough handling in feeding or taking off, especially when 
the board is wet. 


Short Sheets 


1. The side gages on the presses are set too wide. 

2. The feeders fail to pile blanks against the proper gage on 
the press. 

3. The trim knives are set incorrectly. 


Poor Printing 


1. High and low corrugations. 

2. An insufficient amount or an excess of ink applied to the 
box blank. 

3. An excess of printing crush. 
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4. Dirty dies, fountain, or rollers. ; 

5. Dies which are not properly mounted on the cylinder. 

6. Worn dies, rounded dies, concave dies, as well as dies 
which are too hard or too soft. 

7. Soft board. { 

8. Dried ink on rollers causing poor distribution and delivery 
of ink to the die. 

9. Fountain which is dirty and clogged. 

10. Dust and dirt in the ink. 

11. Ink which is not agitated in fountain. 

12. Improper ink: (a) excessive tack—this pulls up paper 
surface fibers; (b) too long—pulls down too slow from fountain 
to dies; (c) too short—pulls down too fast from fountain to 
dies; (d) transparent or lacks strength; (e) wrong color; (f) 
dries too slow or too fast; (g) mottles when printed; (h) oily or } 
dirty rollers—(1) rollers which are burned, hard, or worn; (2) 
no wash-up between colors; (3) dried ink fills and clogs the pores } 
of the roller which causes blurs and bleeding at the edges of the | 
impression (this is caused by: poor roller setting, excess ink } 
excess impression, hard dies.) 


Poor Slotting 


1. The slotting heads are not centered with the scores. 

2. The slotting heads are the wrong dimension. 

3. The blades are set uneven across. 

4. The slotting or slitting heads are crushing the sheet. 

5. Unclean cut. 

6. Blades which are chipped and dull. 

7. Excess opening between blades and bottom slotting } 
heads. 


8. Slots are not registered to the center of the flap score or } 
within !/s; in. over or under 

9 Variable slots—this is caused by: (a) the feed hopper is 
loaded too heavily; (b) the sheet slips between cylinders, center | 
pull roller, or slotting heads; (c) pressure too light on pull roll- 
ers; (d) slotting heads are too high; (e) too much or too little 
clearance at gates 


In summarizing, we note that it is the responsibility of the 
laboratory to record and report all difficulties encountered 
when making quality checks. The foreman and press opera- 
tor, in particular, must keep a critical and watchful eye at all 
times and follow up the recommendations made by the labora- } 
tory. 

In addition, the maintenance men have to meet their | 
obligations by carrying out all repairs and preventive main- 
tenance measures. The plant superintendent, by coordinat- | 
ing and following up, sees to it that everyone concerned does 
his best to work out the problems which arise. 

Only through the cooperation of this team of men can we 
insure the success of a quality and maintenance program. 


Shall We Accept It? 


PAUL. F. SMITH 


Scorr Paper Co.’s refusal throughout its history to} 
compromise with quality has been a dominant factor in its 
success. 

When Arthur Hoyt Scott, son of one of the founders, en- 
tered the business just prior to the turn of the century he? 
brought with him three fundamental objectives: (1) to ma: 
just a few products of the highest quality, (2) to make thems 
inexpensively as possible, and (3) to tell the public about them# 
through advertising. These three principles provided thew 
keystone on which the Scott Paper Co. of today has been built. } 

The quality concept permeates every nook and cranny olf 
our business and every employee from the top to the bottom. # 

For almost 30 years we have maintained in our busine 
consumers’ representative department whose function 
twofold. First, it constantly conducts surveys in homes 
determine customer likes—and dislikes—in Scott brané 
Results are reported directly to top management. Sec 
after standards based on consumer preferences are adopte 
members of this department supervise the adherence to 
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indards by the manufacturing group on a day-to-day, 
hir-to-hour basis. . ; 
|t certainly stands to reason that to take the trouble, time, 
{1 money to produce the finest possible quality products and 
(n put them in cheap, weak, or unattractive cases would be 
» height of folly. 
he materials control group with which I am associated, 
fong its many other duties, assumes the responsibility to 
| that cases, such as I just mentioned, never carry Scott 
irchandise, 
‘}o, the constant question with which we are faced is “shall 
accept it?” 
\bhall we accept it? That is the question I must answer on 
average of ten times each day as incoming shipments of 
wugated cases are checked for dimensions, compression, 
ijsting strength, and printing. 
here is no doubt that printer-slotter operation is one of the 
est important steps in the production of corrugated cases. 
»8 in that phase of the process that the blank is made useful 
lpugh scoring and slotting’and given identity and individ- 
ty by printing. 
i oring is of utmost importance since the scores determine 
dimensions of the case. Scott’s products are toilet 
ules, paper towels, facial tissues, wax paper, and industrial 
ers. Therefore, little support is given the case by its 
@tents. Thus, proper dimensions are absolutely necessary 
Hizood packing, case sealing, shipping, and protection of the 
uct until it reaches the consumer. Proper scoring at the 
Wnufacturer’s joint is necessary to prevent breaking at the 
hes, short tongue, and a weakened joint. 
jotting cannot be overemphasized since accurate slotting 
# means good case sealing and a tight container. Slotting 
#; is too deep causes holes at the corners. These openings 
#hnot be tolerated when shipping sanitary products. Shal- 
@ slotting causes binding at the flaps. 
he printing of corrugated cases serves many purposes— 
faimost important of which is identification of the product 
Yun. This is a necessity to aid in trafficking the product. 
tie most cases have sufficient area, they are usually covered 
Wi) printing costing a nominal amount per case. This makes 
case more pleasing to look at, eye catching, informative, 
a gives it advertising value. 
| takes an expert printer using our modern practices of 
ms production to produce the quality printing required by 
a-y’sstandards. The same is true for the production of the 
quality board necessary for good printing. Printing 
a ity can be no better than the sheet being printed. How- 
«|, sloppy workmanship can readily produce poor printing 
». good surface. Those are points well worth keeping in 
ngyl. 
hen inspecting printing we expect to find: (1) faithful 
oduction of the art, (2) excellent initial impression when 
Ving the container, (3) correct color match, (4) good ink 
“rage and gloss, (5) lack of smear and staple marks, (6) 
ip definition, and (7) accurate registration. 
‘Nhithful reproduction of art is vitally important to insure 
iibrmity between suppliers and compliance with legal 
@ilations. Poor reproduction may be the result of inac- 
ite dies, improper mounting, poor mechanical condition 
“he press, or carelessness in setting up. Occasionally, 
wnted dies come loose during the run. 
-jjhat is the first thing you look for when you purchase a 
® article—an automobile, piece of furniture, or even a 
se? Ninety-nine times out of one hundred it will be the 
“#arance or general impression of the article. Initial im- 
tion is extremely important. Very often it means the 
“irence between sale or lack of sale of the item. That is 
reason that. we demand good ink coverage and clarity or 
Jition in the printing. The appearance of the case 
$pts the quality of the product contained within. 
Mor match is very important. Have you ever looked at 


o 
in, 
! 


‘PPI - February 1954 Vol. 37, No. 2 


a stack of cases where color variations exist? If you have, I 
need say no more. Actually, ink color standards are not the 
whole answer to solving the color problem since variations in 
liner color can noticeably change the final ink color. For 
instance, light-colored liner may cause the ink to appear 
lighter than a darker liner. 

Close inspection of any case should not reveal worn, torn, 
or scratched dies. Small characters should be clear and 
easily legible. There should be no staple marks or other 
extraneous printing. 

One of the most important printing qualities to Scott Paper 
Co. is the accuracy of the printing. Accurate printing not 
only means good registration but to us, proper functioning 
of our selective eye system. This system is used to auto- 
matically remove and segregate various brands of cases from 
the shipping department conveyor system. Basically, the 
units operate in the following manner. 


Each case is assigned a selective eye location or spot a 
specified distance from the leading edge of the case as it rides 
the conveyor. These marks are 1%/, in. in length and 1/9 in. 
wide, 

As the case approaches the selective eye unit, it strikes a 
mechanical switch that energizes an electric eye for a fraction 
of a second. If the electric eye “sees” an eye mark during 
this short time interval, the case is automatically ejected onto 
a spur conveyor. All other cases with different selective 
eye marks are allowed to pass. 

It is apparent that proper registration, both top to bottom 
and side to side, is mandatory for the proper operation of such 
asystem. For this reason, the eye mark locations of each lot 
are measured before the cases are put into production. Our 
specifications require registration to be within +1/3 in. 

To aid in maintaining accurate registration, many suppliers 
have located a small rectangular printed block in the upper 
horizontal score. This helps the printer to quickly pick up 
register variations. 

Until recently, printing evaluation at Scott consisted of 
checking selective eye mark locations and visually inspect- 
ing the remaining printing. We are now developing a syste- 
matic visual printing evaluation procedure in cooperation 
with one of our suppliers. This system has been designed so 
that each tested case can be compared on a numerical basis. 

By multiplying the quality level for each selected category 
by 5, a value is obtained, and then the lowest ratings under 
each major division are added. The total is the quality 
score of that particular container. A negative 80 is used 
as the lowest rating in the quality level column so that if any 
case, representative of the lot, is unacceptable in any one 
category, the quality score will be a negative number. 

This system does not entirely rule out the human element 
but it has been designed to reduce it to a minimum by using a 
systematic procedure. Although the system has been in use 
for a relatively short time, it shows promising results. 

It is interesting to note that a similar procedure has proved 
extremely useful to the Bigelow-Sanford Carpet Co. As 
shown in the July, 1953, issue of Industrial Quality Control, 
this company uses a similar method as part of their inspection 
and quality control procedures for judging the quality of the 
carpets produced. They find it important not only in measur- 
ing the quality of any particular day’s production but also as a 
yardstick in comparing the quality during one year versus 
another. Records have shown that in 1951 there was a de- 
cline of imperfects amounting to 18% over 1950. Since 1948, 
their base year, the percentage of imperfects has been cut in 
half. How could such a system to anything but benefit the 
corrugated industry? 

In brief, we demand good printing on the corrugated con- 
tainers we purchase to ship our products in. Such printing 
can only be produced by having a commercial art design, ac- 
curate dies, top grade board, a printer-slotter that is properly 
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set up and in good mechanical condition, and a conscientious 
printer that knows his job. A method to grade the work is 
essential so that we can compare the results and note the 
trends. 

It is only by using the testing methods which I have out- 
lined that we will continue to pack our ever improved quality 
products in ever improved shipping containers. 


Discussion 


MorninG SESSION 


Q. What is the best method of setting clearance between 
ductor and fountain roll? ' 

A. To adjust the clearance between the ductor and fountain 
rolls use two thin strips of writing paper approximately */, in. 
wide and 4 to 5 in. long, and insert them between the ductor roll 
and the fountain roll, one on each end. Make adjustments on 
the ductor roll until approximately the same tension is evident 
on each strip, which gives assurance that the rolls are parallel. 
A simple and safe rule is to bring the two rolls into contact just 
short of the point where force is required to rotate them. It is 
best to have the ductor roll come up to the fountain roll when the 
press is running with a brush contact, which will merely slow 
down the rotation of the ductor roll and not stop it abruptly. 

Q. What form and ductor roll hardness is recommended? 

A. Form rolls should be softer than ductor rolls, thus pro- 
viding better transfer of the ink to the die. For the form rolls 
a durometer of 21 or 22 is about right, but the type of material 
used for the cover has a bearing on this. The ductor roll must be 
harder because it sustains more abuse in movement to and from 
the form roll and so a durometer of 30 may be in order. How- 
ever, in all instances the roll coverer should be consulted. 

Q. Some companies are now using white corrugated containers 
in order to improve package appearance as an advertising me- 
dium. Do you think the use of such cartons will become wide- 
spread? 

A. White corrugated containers have a definite place in the 
industry and are particularly used in holiday seasons such as 
Christmas and in smaller die-cut containers. 

@. Would it be possible with steam set inks to print over the 
score line and score in the same operation without a one to one 
scorehead? 

A. Offhand, I don’t know whether it has been attempted. 
The limitation on drying of moisture-set inks probably makes the 
answer negative because of the tendency for excessive offset. 

. Do you require special ink rollers for steam set inks? 

A. Only rubber rollers should be used. 

Q. Why don’t printing machinery builders work with die 
makers and the corrugated industry on printing plate allowances? 

A. They probably should. Leading manufacturers of print- 
ing presses adjust the diameter of printing cylinders to receive 
3/g, ®/16, or °/32 in. Without specifications from the customer, one 
manufacturer may produce °/;5 in. and another 9/3. in. This 
consideration is not as serious as it may seem because the diam- 
eter of the printing cylinder and dies frequently swells (from the 
use of solvents, for example) or the wooden lags become worn. 
Even if there were unanimity of thought concerning this there 
still would be considerable need for shimming. 

Q. Should sponge rubber be used under printing plates to 
obtain better printing? 

A. Sponge rubber brings up the question of shimming up the 
plates. If the press is made for 4/;5 in. clearance there is no room 
for the sponge rubber. Some plates are mounted on !/j6 in. 
backing by the manufacturer to synchronize with the paper. 
Sponge rubber was formerly used more extensively than now. 
In cases where solid colors and small type are used on the same 
plate, better impressions are frequently obtained when sponge 
rubber is used. In some instances, sponge rubber is used as plate 
backing by plate manufacturers—as in halftones where there is 
1/s in. clearance. The 1/s in. plate mounted on sponge rubber 
allows a more perfect ‘‘kiss’’ impression when printing on corru- 
gated board. Otherwise, using sponge rubber today is just add- 
ing another problem to the operator’s many problems—just con- 
founds confusion. 

. Do you feel that the McKinley type of self-propelled 
oscillating roll is helpful on heavy inks? 

A. The McKinley type roll is self-propelled like a push-pull 
Yankee-type screw driver with right and left-hand threads. 
Motivation is provided from the power-driven rolls which contact 
the McKinley roll. This oscillating roll augments the disturbing 
capacity of the ink fountain. They are very helpful on heavy 
inks, and it is surprising that more aren’t used. However, the 
need for these rolls will diminish with the newly developed con- 
tinuously driven fountain roll because the McKinley type roll 
will be “beyond its depth’’ with the extremely viscous heavily 
pigmented inks now available. 
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Q. Why haven’t better means been developed to mount dies 
on wooden cylinders? ; ; 

A. Other means have been tried—magnetic, quickly adjust 
able clamps, and the window shade principle, as examples. 
The ‘‘window shade’”’ principle comprises a spring-loaded roller) 
mounted in a recession in the cylinder—upon which cloth backing) 
is wound. There are clamps at the end of the cylinder. Ally. 
that is needed is to pull out the cloth, mount the. die, and the 
clamp down the ends. All mounting methods tried have been} 
found to be more time consuming than the stapling method andh 
are sensitive to dust and ink falling on them and thus building up.} 
Stapling is fast and will withstand much operator abuse. 

Q. Are special inks required for multicolor printing? 

A. No. The only requisite is that the first down color have 
the necessary tack and color strength to allow it to be run lightly 
in order to properly accept the second color. 

Q. How many hours can a press operate without showing} 
enough wear to cause variation in printing and slotting? 

A. There can be no satisfactory answer to this question be 
cause of the wide variation in the conception of “proper main-} 
tenance.’’ Another variable is the degree that maintenance is 
subordinated to production requirements. With proper main-) 
tenance one should obtain first-class register in printing and slot i 
ting for roughly 10 years. However, the speed of the operation} 
and the number of shifts used will affect the press life. In extreme i 
cases, register has been maintained for 15 to 16 years. In othe 
instances replacement is required after only 2 or 3 years. How 
ever, in the latter instance the maintenance could not have been} 
satisfactory. 

Q. If you used a fountain block without key control, how 
would you compensate for a condition which required heavy in 
in one section and light ink in another? 

A. One could introduce dams into the fountains to accomplish} 
this, but this is the exception rather than the rule; one musts 
sacrifice for that job the setup advantages of the improved foun-# 
tain roll drive. However, it is envisioned that the cam shaft}! 
adjusting the fountain blade all the way across, will have individ-}| 
ual key adjustments on the cams to take care of this contingency. 

Q. How do you adjust form roller when using hydraulic 
means to raise or lower roller? 

A. The hydraulic piston is only used to lift the cylinder from} 
the die—its use is only for ‘motivating,’ not adjusting. Stops} 
will be required to make proper adjustments. 

Q. What are some of the best ways of preventing offset when 
printing solid jobs in gloss oil ink on corrugated boxes? 

A. Printing with gloss inks is always troublesome with re- 
spect to offset if not carefully handled. It is necessary to assure! 
oneself that the ink has sufficient strength to permit a film light} 
enough for cover and yet give the needed gloss. Other methodsy 
involve the use of sprays which are frequently helpful. Anti: 
offset compounds usually have waxes and other inert materias 
which may be bad for succeeding layers of boxes, and should bes 
used cautiously. Then, of course, the system of “racking” ‘s 
very often used. 

Q. We have found by experience that corrugated boxes printed! 
with oil ink and subsequently packed with cans of pepper willl 
result in the ink ‘“‘bleeding’’ when the packed boxes are in storage) 
(1) What causes this bleeding? (2) What ink is recommended for’ 
cae wused for packing pepper? (3) What other foods may causet 

eed? 

A. In such instances, the inks do not actually bleed. Gases 
developed upon the aging of some food products cause softening 
of the ink film, permitting ink transfer. By means of carefull 
choosing proper oils and resins the inkmaker can formulate to 
prevent film resoftening. When orders for printed containers fo 
specific food products are received, call your ink manufacture 
before, not after the boxes are printed, so that he may supply the 
right ink for the job. 

@. In considering half-tone printing and all other printing, 
what is the possibility of preweb liner printing for long runs? 

A. Ido not understand just what is meant by this question. 
In printing halftones, the preparation of the dye is important, ! 
but only one of many important factors. Equipment, condition! 
of equipment, ink, made-ready, time, etc. are also just as impor-| 
tant. If the question refers to the direct preprinting of liner b 
the gravure process, someone else should answer this question \ 
I am not familiar with the operation. 

Q. Please explain the principle of half-tone printing. 

A. Half-tone print is entering the corrugated industry and 
this printing is accomplished by means of screens. If carried out 
in several colors, a color sketch is preferred and separate plates) 
should be made. The size of the screen may be 25, 35, and up to} 
100. Good planning by everybody concerned—including the die#il 
ink, and boxmaker—is needed. The coarser the screen, the mort } 
easily the dots are seen. On the other hand, a coarser screel 
permits easier printing and less filling. Often the artist wh¢ 
prepares the sketch can be very helpful if he knows the problems 
involved. f 

Q. Please discuss printing plate milage versus duromete: 
hardness. : 


Y 
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| Printing plate mileage is largely based upon the kind of 
{ntenance the plate receives. Cleanliness is extremely im- 
tant. Mere washup with a rag and solvent is not good enough. 
} ink between the letters should be thoroughly brushed out 
weakened with solvent and blown out. Durometer softness 
jubber does somewhat decrease plate life. 
|. How does rub resistance of oil, moisture-set, and aniline 
scompare? Is there any progress being made to improve rub 
stance of moisture-set inks? Is there any work being done to 
§steam in setting moisture-set inks in the corrugated industry? 
.. It is possible to get good rub resistance in any of the three 
(ls with proper formulations. No one type can generally be 
vpidered better than either of the others. It is possible with 
4st advances to formulate moisture-set inks with good rub 
jptance. However, there may be specific instances where it is 
ae advantageous to use oil-based inks for maximum slip be- 
ipe of certain pigmentation characteristics. Generally, most 
4 dle rely on the inherent moisture of the stock itself for setting. 
ubsequent operations are carried out immediately thereafter, 
an might be needed. The speed of drying is also influenced 
“he relative humidity at the time of print. 
> Corrugated boxes travel through a press at speeds in the 
whborhood of 800 f.p.m. Will trapping be possible at these 
#ds with printing cylinders 3 or 4 ft. apart? 
1 It is quite possible provided the consistency is correct for 
jer trapping. The principle of moisture-set inks is such they 
Wediately pick up moisture and tack to possibly enhance trap- 
T , of course, is directly dependent upon the speed 
pr. 
Wy Will kot moist corrugated board kill the gloss on a print 
tilizing a high gloss oil ink? If so, can ink be treated in 
manner to overcome this condition? 
Moisture decreases gloss while heat, accelerating the dry- 
wemay help the gloss. Your ink manufacturer usually can 
sjulate an ink to give good gloss under these conditions. 
oF You mentioned Anilox rolls for coating only. Are foun- 
i) available now for replacement of present fountains for the 
uction of all aniline printed boxes, not just coated boxes? 
7 Aniline ink fountains can be built that will do more than 
int the liner; they can also print the liner with dies. How- 
with only one aniline fountain, both operations cannot be 
i at once with aniline, but the oil ink fountain can be used to 
)f at the same time. On the other hand, one can have a press 
@ two such fountains, one for tinting and one for printing. 
tke fountains are not yet generally available since they have 
sd-et been perfected but may be available in about 6 months. 
‘of the obvious requirements presupposes the ability to re- 
“; the present fountain for replacement with an aniline 
®ain and this isn’t always possible on all printer-slotters in 
ab D t use. 
1) Can you tell me where I can get a drying system to operate 
ja} printer-slotter delivery to immediately set a moisture-set 


I am unable to answer this question at this time. We are 
‘vntly investigating the steam units being developed and 
aid by equipment manufacturers. The home-made units I 
seen have not been too successful, largely because they do 
et the steam to the ink fast enough. The steam must get to 
k promptly for instantaneous drying. 
1) What can be done to eliminate or reduce the accumulation 
opt on printing plates when soft rubber is used and no pressure 


: 


, 
+4, The problem of dust on the printing plate is usually in- 
d+ed by the tack of the ink. If the ink is too tacky, it accumu- 
pn the plate and doesn’t want to move. If soft oil or solvent 
“ers are used, the problem usually can be overcome. 
“f) What incompatibilities exist between flexographic inks 
mal) oxidation type inks, (2) moisture-set inks, and (3) when 
if) (1) or (2) is printed over the flexographic ink? 
cal Flexographic and moisture-set inks are compatible as they 
m@msimilar bases. Oil base inks have a repelling effect upon 
diraphic inks. Careful formulation of vehicles may solve the 


+m. Thus far, most of the work in this line has been accom- 


w d by using flexographic and moisture-set inks. 
ft) What is good mileage (square inches) for printing inks? 
>| No real answer is possible. The mileage is influenced by 
w@hecific gravity of the ink which in turn is governed by the 
i of the pigments used. For example, chrome yellow will 
sive as good mileage as benzedrine yellow. Ink manufac- 
»y try to use pigments giving the best mileage and yet satisfy 
i) requirements. 
(| (1) What is the type of thermoset resin in fluorescent dye 
ct (2) What percentage of emulsion types is used in aniline 


‘¢! (1) This question cannot be answered as these formulations 

airrently considered confidential. (2) There has been a con- 

aly increasing demand for emulsion-type aniline inks. 

whe what I hope is an educated’ guess, I would say that the 
special pigment emulsions runs about 25 to 30%. 
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AFTERNOON SEssIon 


_Q. What are the responsibilities of the press operator in rela- 
tion to the quality program? 

_A. Although the operator is responsible for quality, his duties 
lie mainly in operation. Inspection and control by staff serves 
as a guide to operator. 

Approximately what percentage of corrugated fiberboard 
boxes would you say are characterized by excessive printing 
pressure? 

A. Of 2900 groups studied, about 20% showed excess damage 
affecting rigidity and caliper. 

Q. What parts should the customer and supplier play when 
developing and designing a new corrugated container? 

A. Mutual education is important. Supplier should make 
certain the customer understands all problems and limitations in 
anew design. 

Q. How do you feel about the specialty work which is now 
being run on the printer-slotters? Will this type of work con- 
tinue? What about printing on white liner? 

A. This business will continue and increase even though it 
is objectionable from a production standpoint. It appears that 
there will be a considerable number of orders which will require 
white liner. 

Q. (1) Is there any relationship between high original caliper 
and flat crush increases in printed areas? (2) Is there any critical 
printing crush level where rigidity impairment sets in? 

A. (1) Increases found only where original flat crush was high. 
(2) About 12%. 

Q. What authority does the consumers’ representative de- 
partment have so that it can be effective? 

A. It has responsibility to determine customers’ needs and 
set specifications of Scott’s products. It has the authority to 
decide whether a finished product is good or bad. 

Q. Do you schedule sequence of orders through each printer- 
slotter in planning department, or is some choice left to printer- 
slotter foreman or operator? 

A. Supervision plans the schedule with due consideration of 
the presses and pressmen. 

Q. What, in your mind, is sufficient time for a press crew to 
set up a two-color register? 

A. This is a difficult question. There are many variables 
such as the machine, operators, job, etc. However, I would say 
on an average 45 min. 

Q@. State length of time that blanks should remain on: the 
floor to condition them before running through the press? 

A. Usually, 3 to 4 hr. are required. 

Q. (1) How often are rollers given caustic bath? (2) Can you 
give some estimate of the strength of the caustic solution? (3) 
How long are rollers left in bath? (4) What happens to composi- 
tion rolls when they are soaked in a caustic soda bath? 

A. (1) Rolls are soaked when required, perhaps at 10-day or 
2-week intervals. (2, 3) About 71/2% caustic solution is used 
for a 24 to 48 hr. soak. (4) Composition rolls are not harmed. 

@. Have you any prescribed method of selecting personnel 
for press operators and how long is required to develop a top-rate 
pressman? Have you developed a training procedure? 

A. We have no specific training program for the apprentice 
pressmen. Approximately 2 years is required to train a qualified 
man to be a pressman. 

Q. Out of a 20,000-lot shipment of boxes, how many boxes 
below your standards would you say is permissible? 

A. Inacarload shipment (7000-9000 cases) only one compres- 
sion failure is permissible out of 20 retest samples. The percent- 
age rejected depends on the severity and type of the trouble. 

@. What would be the ratio of maintenance man-hours to 
running hours per press? 

A. About 4 to 5%. , 

@. Have you found it possible to practice preventive main- 
tenance on printer-slotters? If so, how? What procedure do you 
follow? 

A. Greasing is done by machine shop people, not by operators. 
Meetings of foremen, operators, and engineers helpful in planning 
and providing good maintenance. 

@. You stated that you change trim and slot blades every 8 
weeks. How many shifts and days a week do your presses run? 

A. Two shifts a day and 5 days a week. 

@. Briefly explain your quality control work done by labora- 
tory personnel at printer-slotter. 

A. Caliper is checked before and after passing through press. 
Comparison is made to set standards. A check list of other de- 
fects is followed. 

Q. Will you please discuss the relationship between perform- 
ance and type of paper (kraft, semichemical, etc.)? 

A. When materials giving high flat crush board are used less 
chance of subsequent trouble and damage exists. 

Can you determine flat crush probability from tests made 
on 0.009 before combining operations? 

A. Corrugating medium can be checked for potential flat 
crush by single flute or by concora testers. 
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UNITED STATES PATENTS 


Compiled by The Institute of Paper Chemist 


Third Quarter, 1953 


Tue following list of United States patents has been com- 
piled from the current numbers of the Official Gazette of the 
United States Patent Office. Because, as a rule, only one claim 
is published in the Gazette, it is not claimed that the list is com- 
plete; also, it is possible that the list may contain some patents 
that do not apply specifically to pulp and paper manufacture. 
Copies of any of the following patents may be obtained from the 
United States Patent Office, Washington 25, D. C., by sending 
twenty-five cents for each patent desired. 


July 7, 1953 


2,644,282. Machine for wrapping rolls of paper and the like. 
Stuart Irvine. Filed Jan. 16, 1947. 8 claims. (Cl. 53-64.) 

2,644,374. Paperbox covering machine. Louis Schwab. 
Filed Nov. 12,1948. 3claims. (Cl. 93-54.3.) Machine whereby 
a cardboard box may be covered with a paper wrapping adhe- 
sively coated all over its box engaging side. 

2,644,375. Combination lining and edge finishing machine. 
Louis Triolo. Filed June 29, 1951. 4 claims. (Cl. 93-62.) 
Machine for manufacture of phonograph envelopes comprising 
one wall of cardboard and the other of lightweight paper. 

2,644,376. Paper tube winding apparatus. Joseph H. Ray- 
mond. Filed Jan. 10, 1952. 11 claims. (Cl. 98-79.) Appa- 
ratus which makes a paper cone for dispensing confections such 
as cotton candy. 

2,644,424. Wallpaper pasting machine. Harry A. Bixby. 
Filed April 28, 1950. 4 claims. (Cl. 118-246) Machine for 
applying paste to strips of wallpaper. 

2,644,454. Sanitary towel or lady’s band. Josef Karl Mor- 
hard, assignor to Vereinigte Papierwerke Schickedanz & Co. 
Filed Dec. 18, 1950. 1 claim. (Cl. 128-290.) 

2,644,624. Bottle carrier. Revnolds Guyer, assignor to 
Waldorf Paper Products Co. Filed Aug. 5, 1948. 6 claims. 
(Cl. 224-48.) Body of the carrier is formed by a U-shaped strip 
of paper attached to a metal frame. 

2,644,631. Disposable bottle container. Noel A. Petter, 
assignor to Standard Paper Box Corp. Filed April 30, 1949. 
9 claims. (Cl. 229-28.) Bottle carrier. 

2,644,632. Box. Clarence Lloyd Claff, assignor to Norfolk 
Paper Co., Inc. Filed May 1, 1947. 1 claim. (Cl. 229-34.) 
A windowed pocket is formed in the end of the box for holding 
stock cards. 

2,644,633. Paperboard box construction (hexagonal). Charles 
A. Stopper, assignor to Diamond Paper & Box Co. Filed 
Jan. 8, 1949. 3 claims. (Cl. 229-37.) 

2,644,634. Self-contained envelope opener and contents ejec- 
tor. Geza Weitzner. Field April 22, 1950. A claim. (CI. 
229-86.) Pull string embodied in the envelope construction is 
attached to the article contained in the envelope. 

2,644,748. Sulphite waste treatment process. George L. 
Cunningham, assignor to Chempatents, Inc. Filed Noy. 4, 1946. 
6 claims. (Cl. 92-2.) A calcium-magnesium bisulphite liquor 
is employed for pulping. Calcium is precipitated from the spent 
liquor with magnesium and the magnesium-rich liquor concen- 
trated and burned to recover the magnesium as an oxide. 

2,644,768. Method of and means for producing simulated- 
brick siding boards. John E. Miller, assignor to Certain-teed 
Products Corp. Filed Oct. 26, 1950. 12 claims. (Cl. 117-9.) 

2,644,781. Lightweight panel and method of manufacture. 
George Smolak and Edwin F. Dyer, assignors to Johns-Manville 
Corp. Filed Feb. 25, 1950. 10 claims. (Cl. 154-128.) Fire- 
proof board is formed from felted asbestos with sheet metal 
veneer bonded to both sides. 

2,644,810. Method of sulphurizing esters. Helen Sellei 
Beretvas, assignor to Standard Oil Co. Filed June 29, 1949. 
20 claims. (Cl. 260-97.5.) Unsaturated aliphatic acids such as 
tall oil are esterified, then sulphurized at a temperature of 122 
to 175°F., neutralized, and the product dissolved in hexane. 
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2,645,166. Method of producing paper bags. Walter S. 
Blizard, assignor to Wolf Brothers, Inc. Filed Aug. 5, 1950. 


156 A 


ON PAPERMAKING 


for the hosiery trade. ces 
2,645,199. Paper coating machine. William A. Zonner, 
signor to St. Regis Paper Co. Filed May 11, 1950. 14 wr 


2 claims. (Cl. 93-35.) Bags with rounded corners are ‘ij 


(Cl. 118-1.) ‘On-the-machine”’ coating device wherein the r 
are automatically moved to the inactive position by hydra 
means in the event of web failure. 

2,645,201. Apparatus for coating paper. Gerald D. Muggs 
ton, assignor to Combined Locks Paper Co. Filed April j 
1951. 3claims. (Cl. 118-227.) Coating is applied to both sia 
of a web as it passes over a roll opposed by two other rolls. 
coating is applied to one side of the web at one nip and to t 
other side of the web at the second nip. Weakening of the y 
is eliminated. 

2,645,329. Mechanism for handling boards. Robert Col 
Blair, assignor to The British Plaster Board Ltd. Filed Dee. \ 
1950. 9 claims. (Cl. 198-35.) Conveyor which inverts eve 
other sheet of plaster board and superimposes it on top of 
preceding board for packaging the pair of boards face to face. i 

2,645,333. Hat holder for hat boxes. Paul E. Nelsa 
Filed March 2, 1949. 11 claims. (Cl. 206-8.) 

2,645,337. Carton for baked goods and other easily broki 
products. Richard C. Stenger, assignor to Sutherland Pape 
Co. Filed July 7, 1949. 4claims. (Cl. 206-46.) 

2,645,346. Paper machinery. Stephen A. Staege and Albe 
G. Gibson, assignors to The Black-Clawson Co. Filed May 2 
1950. 9 claims. (Cl. 209-211.) A whirling motion is impar 
to stock which is then led directly across an enlarged chamber} 
the discharge tube. Dirt is thrown out in the chamber by ce 
trifugal force and the clean stock continues out the discharge tuk 

2,645,347. Vortex separator for pulp. Joseph Baxter, J) 
assignor to The Black-Clawson Co. Filed May 20, 1950. — 
claims. (Cl. 209-211.) Stock is carried to the bottom of # 
settling chamber in the inlet tube, deflected upward in a helic 
path which surrounds the inlet tube, and the clean stock is «¢ 
lected at the top of the settling chamber in an annular space. 

2,645,350. Flotation apparatus. Sven Gdésta Nordstrem 
assignor to Ingeniorsfirman Fliesberg Aktiebolag. Filed Ap 
13, 1948. 4 claims. (Cl. 210-53.) Nozzle formed by two ds! 
having parallel faces with liquid inlet at the center of the dis 
Material to be separated by flotation is introduced into the taut 
through this nozzle. 

2,645,378. Pulp storage tower and method of emptying sam 
Johan Christoffer Fredrick Carl Richter, assignor to Aktiebolagg 
Kamyr. Filed March 5, 1948. 14 claims. (Cl. 222-1.) Puli 
at 15 to 20% consistency is removed from a vertical storage town 
by introducing water at the bottom of the tower and carrying tk 
pulp upward by flotation. A conveyor carries away the pufi 
from the top of the tower. 

2,645,402. Collapsible cellular carton. Kenneth T. Butters 
assignor to Sutherland Paper Co. Filed Feb. 12,1951. 3 claima 
(Cl. 229-28.) Paperboard egg carton which may be separates 
into two cartons containing six eggs each. 

2,645,403. Bottle carrier. Edwin L. Arneson, assignor 
Morris Paper Mills. Filed Jan. 15, 1947. 5 claims. (Cl. 229-28 

2,645, 404. Collapsible covered container. Kenneth T. Bull 
tery assignor to Sutherland Paper Co. Filed Nov. 21, 1949. 
claims. (Cl. 229-36.) 

2,645,405. Collapsible and reusable carton. Irving Dorfma 
assignor to Federal Carton Corp. Filed May 6, 1950. 1 claii 
(Cl. 229-38.) 

2,645,406. Box. Irving Robins, assignor to Add-A-Han¢ 
Carton Co. Filed Feb. 6, 1948. 2 claims. (Cl. 229-52.) 
detachable handle is attached through slots in the ends of the bo 

2,645,407. Box with carrying handle. Robert M. Bergstelil 
Filed Sept. 1, 1948. 5 claims. (Cl. 229-52.) | 

2,645,408. Attachable and detachable handle closure 601 ) 


ee 


= ER 


bination. Harry L. Eckles. Filed Aug. 8, 1949. 1 claim. ( 
229-52.) This device frictionally engages the folded closuly 
flaps so that the weight of the container and its contents will ill 
crease the grip of the handle. : 
2,645,479. Multiple sheet feeder. William E. Mitehe 
Filed Aug. 25, 1950. 3 claims. (Cl. 271-27.) Sheet feeder pal 
ticularly adapted for feeding two or more sheets in superimp0s 
relationship. ; 
2,645,480. Sheet delivery system for presses. Henry 
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ong. Filed May 22, 1952. 10 claims. (Cl. 271-74.) Simul- 
xe0us air blasts and vacuum in sheet delivery zone forces sheets 
| ee ek onto the stack. : 
#4,045,481. Novelty greeting card. Alvin Barker. Fi 

b. 28, 1949. 5claims. (Cl. 372.27) Cade 
$2,645, 576. Purifying wood pulp. Stanley Charles Bate, 
ignor to Celanese Corp. of America. Filed Feb. 11,1949; 2 
qims. (Cl. 92-13.) Alkali treatment of pulps containing about 
4% alpha-cellulose with 17 to 19% alkali at 40 to 60°C. results 
‘ pulp suitable for esterification and containing 92 to 95% alpha- 
lulose. 
2,645,577. Purifying wood pulp. Stanley Charles Bate, 
fancis George Peach, and Walter Alan Rogerson, assignors to 
jitish Celanese Ltd. Filed April 9, 1950. 4 claims. (Cl. 
113.) Essentially the same as U. S. patent 2,645,576 except 
{pt a boil with water is added after, or as a part of, the wash de- 
ibed in the previous patent. 

¢ 2,645,587. Method of making lignocellulose pressure molded 
icle. Robert V. Williamson, assignor to the United States of 
*nerica as represented by the Secretary of Agriculture. Filed 
$y 25, 1950. 6 claims. (Cl. 106-200.) Materials such as 
shells, straw, rice hulls, corncobs, and the like are heated in 
} finely divided state to increase the degree of water resistance 
9 effect a saving in the amount of resin binder required to form 
pided products. 

6,645,617. Paper pulp foam inhibitor. Raymond L. May- 
wy and James M. Cross, assignors to General Aniline & Film 
mp. Filed Nov. 6, 1948. 8 claims. (Cl. 252-321.) An 
mulsion formed from an alkyd resin, palmitic acid, water, and 
“tum hydroxide solution reduces foam and does not have a det- 
‘fental effect on sizing. 

$645,633. Process for extraction of lignin. James H. Rich- 
Tad, Robert M. Boehm, and Harold Roy Hunt, assignors to 
sonite Corp. Filed Nov. 14,1949. 5claims. (Cl. 260-124.) 
ly divided material from woods, bamboo, straw, cornstalks, 
sses, and the like is washed with hot formic acid-water azeo- 
®e to extract the lignin, the azeotrope distilled off, the lignin 
Wolved in methy! cellosolve and precipitated into water. 
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(646,092. Log debarking machine having whirling and rotat- 
“park-removing tools. Olof R. Kolpe and Oscar B. Andersson. 
#H Aug. 29, 1949. 3 claims. (Cl. 144-208.) Log debarker 
h comprises an outer rotatable drum and small bark-remoy- 
b drums equipped with spring-loaded pins which abrade bark 
ai the logs. Rotation of the outer drum causes the small 
Has to rotate. 
£546,132. Electrical precipitator for gas separation. Charles 
mpeaver, assignor to Research Corp. Filed Jan. 9, 1951. 5 
mos. (Cl. 183-7.) An electrical precipitator for use in con- 
juition with a sulphate process recovery system contains a black 
or sump into which the precipitated ash falls and is dissolved. 
@iage of the hot gases over a disk concentrator before entering 
recipitator tends to coo] the gas and concentrate the liquor 
imj}e sump. 
(546,165. Packagingmeans. Earl B. Whitehead, assignor to 
Wintic Carton Corp. Filed Nov. 30, 1951. 1 claim. (Cl. 
2 p6. ) A earton with spacing inserts for holding fragile articles 
“| Thermos bottle filler) out of contact with the carton walls. 
) 546,166. Carton for yarn packages. Fred. W. Paffen and 
ard M. Engel, assignor to Celanese Corp. of America. Filed 
25, 1949. 2 claims. (Cl. 206-65.) Horizontal separators 
/rovided with fittings that engage the top and bottom of 
3 for packaging yarn. 
11)46,169. Process and apparatus for the separation of mate- 
% of different specific gravity and sizes. Willem C. Fox and 
1§N. J. Leeman, assignors to Stamicarbon N. V._ Filed Oct. 
18948. 8 claims. (Cl. 209-173.) Fluid inlet is at the apex 
vi is inverted conical vessel with overflow weir at the top. An 
id jntroller in the zone of separation is employed to adjust the 
calf fluid inlet at the apex, and thus the specific gravity in the 
«ofation zone. 
°1/46,195. Apparel holder for coat hangers. Dudley C. 
iit. Filed Aug. 27, 1949. 5 claims. (Cl. 223-88.) Holder 
abieckties, dress belts, etc. attached to wire clothes hanger. 
9$/46,200. Drinking vessel. Samuel Lawrence Atkins. Filed 
16,1945. I1claim. (Cl. 229-7.) Paper drinking cup having 
"e| near the top edge and a foldable spout adhesively attached 
dp outside of the cup. 
9$)46,201. Container with insert. John W. Meinhardt, as- 
¥r to Gaylord Container Corp. Filed July 8, 1952. 6 claims. 
4029-15.) Insert forms a shelf for separation of items such 
yikery goods. 
$46,202. Flap locking device for container inserts. Clyde 
tbbons, assignor to Gaylord Container Corp. Filed Oct. 
49. 2 claims. (Cl. 229-40.) Tubular carton inserts are 
sin shape by locking tabs which engage the adjacent layer of 
i} when bent at right angles. 
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2,646,203. Bag. Charles V. Brady and Russell J. Williams, 
assignors to Bemis Bros. Bag Co. Filed June 9, 1949. 2 claims. 
(Cl. 229-53.) A lower section of paper is adhesively joined to an 
upper section of woven, perforated material. 

2,646,357. Package. Oscar E. Seiferth, assignor to Oscar 
Mayer & Co., Inc. Filed April 12, 1950. 14 claims. (Cl. 
99-174.) Package for link sausage. 

2,646,362. Paraffin wax composition. Robert G. Capell, 
William P. Ridenour, and John A. Stewart, assignors to Gulf 
Research & Development Co. Filed June 30, 1950. 6 claims. 
(Cl. 106-270.) Oxidation of paraffin wax upon heating can be 
inhibited by the addition of small amounts of hydroquinone mono- 
benzy] ether, 

2,646,363. Sealing composition for transparentized paper. 
Robert R. Parmentier. Filed April 12, 1950. 3. claims. 
(Cl. 106-271.) This is very similar to U. 8. patent 2,646,369 
(July 21, 1953). 

2,646,365. Backing paper for roll photographic film. Ernest 
L. Baxter, assignor to Eastman Kodak Co. Filed Sept. 27, 
1950. 2 claims. (Cl. 117-14.) Kraft paper coated with zein 
containing carbon black and other materials provides an opaque 
backing paper for photographie roll film. 

2,646,366. Backing paper for roll photographic film. Ernest 
L. Baxter, assignor to Hastman Kodak Co. Filed Dec. 8, 1951. 
2 claims. (Cl. 117-14.) This is very similar to U. 8. patent 
2,646,265. 

2,646,367. Transfer paper. Chester Davis and Ned A. 
Thacker, assignors to The National Cash Register Co. Filed 
June 28, 1951. 2claims. (Cl. 117-36.) Wax coating containing 
an oil which carries a colorless color-reactant material is applied 
to the underside of this manifold sheet. A sensitized receiving 
sheet having a suitable coating is likewise colorless until acted 
upon by the color reactant in the oil. 

2,646,369. Process of transparentizing paper. Robert R. 
Parmentier. Filed April 12, 1950. 8 claims. (Cl. 117-92.) 
Paper is treated with a composition containing refined mineral 
oil, toluene, and carbon tetrachloride, then before this has dried 
a sealing composition containing petroleum wax, gasoline hydro- 
carbon fraction, and carbon tetrachloride is applied to trans- 
parentize the paper. Prints may be reproduced directly from 
paper so treated. 

2,646,373. Treatment of papermaking fibers with organo- 
silicon compounds. Clinton W. MacMullen, Richard C. Shaver, 
and Robert L. Titus, assignors to Cowles Chemical Co. Filed 
Jan. 20,1950. 5claims. (Cl. 117-155.) Improved wet strength 
and water resistance is displayed by paper wherein an organo- 
silicon compound is added in alkaline solution to the acidified 
pulp. Curing is accomplished in the slurry form at room tem- 
perature and by heating the finished paper. 

2,646,381. Method for dispersing and felting fibers and mill. 
Thure C. Duvall, assignor to Wood Conversion Co. Filed Dec. 
1, 1949. 12 claims. (Cl. 154-101.) Nozzle-bearing dispersion 
mill for discharging an air-suspension of substantially individual- 
ized fibers which are felted on an endless conveyor in a deposition 
chamber. 

2,645,937. Method of testing sheet materials. Marvin F. 
Skalmusky, Carleton H. Root, and Robert C. McKee, assignor to 
The Institute of Paper Chemistry. Filed Oct. 28, 1949. 1 claim. 
(Cl. 73-94.) Corrugating medium to be tested is pressed between 
matched dies to impart a flute shape, then fluted sample is 
clamped in holder and subjected to pressure to point of failure. 

2,645,982. Apparatus for treating paper stock. Edwin 
Cowles, assignor to The Cowles Co. Filed Nov. 14, 1949. 6 
claims. (Cl. 92-26.) Rotor blades and stator blades are stacked 
alternately with spacing rings between so that a fixed clearance is 
maintained in this device for preparing slush stock. These 
blades are spaced about !/¢; of an inch apart so that fiber bundles 
and agglomerated particles of stock are subjected to vigorous 
mechanical action in passing through the apparatus. 

2,645,983. Conical plug refiner. Cyrus FE. Roberson, as- 
signor to The Noble & Wood Machine Co. Filed Feb. 15, 1949. 
9 claims. (Cl. 92-27.) Large shell head is adjustable so that 
as the plug is advanced to compensate for wear of the cutter bars, 
the shell head is moved inward to maintain constant conditions 
within the refiner. 

2,645,984. Boxmaking machine. William F. Linstedt, as- 
signor to Kraft Foods Co. Filed Aug. 22, 1946. 7 claims. 
(Cl. 93-39.) Paperboard strip is formed into a tubular section 
and inserted in a tray erected from the collapsed position. 
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2,647,048. Composition for stiffening paper match splints. 
Herbert Ellern, assignor to Universal Match Corp. Filed March 
7, 1947. 1 claim. (Cl. 52-26.) Impregnation of the splint with 
white refined paraffin, limed rosin gilsonite, and a substituted 
polyamid of stearic acid is claimed to substantially increase 
breaking strength. 

2,647,069. Manufacture of silicate-coated papers. William 
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Stericker, assignor to Philadelphia Quartz Co. Filed Jan. 23, 
1947. 2 claims. (Cl. 117-152.) Impregnation of paper or 
paperboard with sodium silicate solution containing peroxide 
imparts grease and oil resistance and simultaneously provides 
some bleaching of the fiber. ‘ 

2,647,114. Method for making readily filterable viscose. 
Erich Torke and Werner Matthaes, assignor to Phrix-Werke, 
A. G. Filed Dec. 2, 1950. 8 claims, (Cl. 260-217.) Alkali 
cellulose is treated with carbon disulphide and a caustic solution 
is added as a diluent during the sulphiding process, 

2,646,717. Device for the identification of documents or 
printed matter. PaulJ. Selgin. Filed Sept. 20, 1950. 5 claims. 
(Cl. 88-14.) A scanning device compares an authentic document 
with a reproduction and emits one signal for a true document and 
a different signal for a false document. 

2,646,877. Package for tapelike material. William M. Scholl. 
Filed Nov. 30, 1949. 3 claims. (Cl. 206-52.) Hermetically 
sealed package for surgical gauze comprises a paper leader at- 
tached to the end of the tape and sealed at point of passage 
through the package wall. Pulling on the leader fractures the 
seal and unwinds the gauze. 

2,646,876. Mailable display package. George C. Sparks. 
Filed Sept. 7, 1951. 6claims. (Cl. 206-46.) Mailing package with 
heavy cardboard core cutout for positioning the enclosed article. 

2,646,914. Reinforced tray. Chester EH. Claff and Carl A. 
Moeller, assignors to Norfolk Paper Co., Inc. Filed June 6, 1947. 
2 claims. (Cl. 229-32.) Shoe box cover is reinforced by the 
insertion of a cord in the edge of the blank. 

2,646,915. Folding box. Arthur Bockmann. Filed March 
6, 1948. 8 claims. (Cl. 229-34.) Folding box with inwardly 
sloping sides to form an ash tray, etc. 

2,646,916. Corner construction for folding boxes. Reginald 
B. Meller, assignor to Bemiss-Jason Co. Filed Nov. 30, 1949. 
9 claims. (Cl. 229-35.) The locking tongue and slot construc- 
tion is claimed to be adaptable to setup by completely automatic 
machinery. 

2,646,917. Carton and closure therefor. George W. Smith. 
Filed Feb. 2, 1949. 2 claims. (Cl. 229-37.) Carton comprises 
a tubular section whose end flaps are folded and the triangular 
end formed is tucked back into Y-shaped slits in the side walls. 

2,646,918. Bottle carrier. Homer W. Forrer, assignor to 
Atlanta Paper Co. Filed Sept. 30, 1949. 4 claims. (C1. 229- 
41.) Paperboard bottle carrier may be collapsed for storage. 

2,646,983. Feeder for carton blanks. Edward J. Pagendarm, 
assignor to Bemiss-Jason Co. Filed Jan. 28, 1947. 5 claims. 
(C1. 271-36.) Preformed blanks are fed by engagement with a 
feed wheel into a carton forming machine. 
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2,647,444. Paper pulp beating engine. Edouard Héry and 
Kristen A. Thorsen. Filed May 25, 1948. 3 claims. (C1. 
92-22.) Beater unit contains a pulp reservoir with ports posi- 
tioned to deliver pulp between roll and bedplate. 

2,647,445. Beater refiner apparatus. Dwight E. Jones and 
Charles H. Vickery, assignors to EK. D. Jones & Sons Co. Filed 
Dec. 2, 1950. 5 claims. (Cl. 92-24.) Self-contained beating 
unit of welded plate construction contains bedplate, roll supports, 
backfall, etc., upon a single baseplate. 

2,647,446. Waste stripping mechanism for carton blank 
forming apparatus. Gideon Kane. Filed Feb. 28, 1951. 2 
claims. (Cl. 93-36.) Carton blanks from the blanking press 
are stripped of waste by impaling the waste portions on pins 
projecting from a wooden roll, then removing the waste from the 
pins by means of slotted fingers. 

2,647,447. Flap folding means. Noble André. Filed Feb. 
28, 1948. 3 claims. (Cl. 93-49.) Flaps of folding boxes are 
engaged by spring fingers and folded rearward as the carton blank 
advances. 

2,647,548. Short wood chain barker. Herbert W. Guettler. 
Filed Oct. 8, 1949. 7 claims. (Cl. 144-208.) An attritional 
barker in which logs are carried to the top of the pile in a vat and 
allowed to tumble downward over the other logs in the vat. 

2,647,576. Production of short paper rolls from long paper 
rolls. Nicholas Marcalus. Filed Feb. 16, 1949. 15 claims. 
(Cl. 164-35.) Paper is rewound to desired diameter on a core, then 
rolls of the desired length cut from the roll by a band knife. 

2,647,678. Holder for paper plates and the like. Douglas 
J. Olson. Filed May 5, 1950. 1claim. (Cl. 229-1.5.) This 
holder is attached to the bottom of a paper plate and may be 
bent downward for gripping between the knees of a user. 

2,647,679. Cellular case. Paul A. Schilling, Thomas G. 
Mairs, and John B. Baird, assignors to Waldorf Paper Products 
Co. Filed Nov. 28, 1949. 4 claims. (Cl. 229-15.) Cellular 
case for 24 bottles with paperboard walls, bottom, and partitions 
is sufficiently strong for reuse. 

2,647,680. Bag assembly. Clarence W. Vogt. Filed July 
13, 1948. 9 claims. (Cl. 229-53.) Method of handling bags 
during successive operations wherein the bags are connected by 
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heat-activated adhesive to a strip or strips of paper which qj 
to advance the bag from station to station and assist in openin 
closing, sealing, etc. : 

2,647,681. Seasoning dispenser. Stephen Arthur Pa 
Filed April 20, 1949. 4 claims. (C1. 229-56.) A capsule co) 
taining condiments such as salt to be fastened on the interior 
bags containing potato chips or the like, the quantity of con¢ 
ment applied to the contents is selectable by the user. 

2,647,816. Method of making a wound package and afte 
treating the same. Orlando A. Battista, assignor to Americs 
Viscose Corp. Filed July 10, 1948. 4 claims. (Cl. 8-155.%) 
Cellulose ester fibers are bonded to a liquid-permeable base a 
the paper used to wrap rayon cakes during processing. $Sh inh 
age of the fibers on the paper causes the wrapper to adhere close 
during subsequent processing. ; 

2,647,842. Apparatus and process for coating paper. 
dolph N. Griesheimer and Robert C. Hydell, assignors to T 
Mead Corp. Filed Jan. 31, 1948. 14 claims. (Cl. 117-64 
A refrigerated roll is employed in this coating device to smoo 
the coating immediately after application. Temperatures 
the order of —20 to —40°C. nullify the adhesive properties 
the coating for the roll. 

2,647,888. Plastic tall oil rosin fraction. Don E. Flo 
assignor to General Mills, Inc. Filed Nov. 19, 1949. 6 clainy 
(Ck. 260-97.5.) Products suitable for varnishes, resins, and t' 
like are produced by esterification of tall oil rosin acid fractid 
with an excess of polyhydric alcohol. 
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2,648,180. Wrapping machine. Thomas B. Dalton, assign 
to Valley Research Corp. Filed May 27, 1948. 5 claims. ((| 
53-32.) Butter, frozen foods, etc., are wrapped with a precy 
sheet of wrapping material having a heat-sealable coating of wan 
Sealing elements make a seal at the overlapped edges of th 
wrapping 

2,648,183. Wrapper feeding mechanism. Thomas B. Dalto 
assignor to Valley Research Corp. Filed Oct. 17, 1949. | 
claims. (Cl. 53-155.) Light-sensitive element such as a phot 
tube is registered on index marks of wrapping paper web, theretr 
insuring the cutting of the material into predetermined lengths. 

2,648,251. Fiber length distribution measuring instrumens 
Louis M. Puster, assignor to The University of Tennessee R 
search Corp. Filed July 2,1947. 6claims. (Cl. 88-14) Trax 
mittal of light from a single source through known and unknow! 
textile fiber samples is measured by a pair of photocells. Unb : 
ance between the photocells is detected by a galvanometer whidl 
actuates a tracing pen for tracing a fiber length distribution 

2,648,261. Fiber disintegrator and separator. Merle | 
Chaplin, assignor to Chaplin Corp. Filed June 30, 1950. 1 
claims. (Cl. 92-23.) Pulper for waste paper, etc., wherein # 
defibered material is continuously removed from the tank & 
screens mounted in the wall. A vibrating diaphragm is locas 
on the outside of the screen to aid in the removal of fibers. 

2,648,262. Fibrous material extrusion apparatus. Edwan 
L. Croston and Horace R. Harbord, assignors to American Mail 
ufacturing Co., Inc. Filed Sept. 3, 1948. 9 claims. (C€ 
92-61.) Continuous process hardboard machine wherein the ms 
is compressed in a tapered extrusion chamber, then dried an 


cured between heated platens which are a continuation of 
extrusion chamber. 

2,648,263. Method of making bags. Arthur W. Richer 
Filed Oct. 2, 1948. 4 claims. (Cl. 93-35.) Method and mit 
chine for making square bottom bags from bag tubing lined wii 
moisture-resistant coating. Thermoplastic adhesive is used # 
make a sealed closure resistant to seepage of liquids or pulve \ 
lent materials. 

2,648,371. Method and machine for producing a continud 
honeycomb structure. George I. Goodwin and Howard 
Klee. (Klee’s interest assigned to Goodwin.) Filed Mar 
27, 1948. 26 claims. (Cl. 154-1.8.) Method and machine f@} 
forming a honeycomb cellular structure from strips of paper, # 
structure made rigid by application of thermosetting resin, 
resin cured, and the structure incorporated in a building pam 
door, etc. 

2,648,427. Display carton. Cary J. Langford, assignor 
Waldorf Paper Products Co. Filed Nov. 4, 1949. 1 claim 
(Cl. 206-45.31.) Overwrapped tray for packaging fruits and vegt 
tables with score marks in the bottom of the tray to provi 
hinged opening to the carton. 

2,648,429. Dispenser. William C. Smith, assignor to C 
Carton Co. Filed Dec. 29, 1949. 4 claims. (Cl. 20 
Dispensing container for ice cream cones has a double b 
with aligned openings wherein tabs in the upper opening be 
support the stack of cones while lowest cone is being withd 

2,648,469. Shirt board. Knowles Youngblood. Filed 
10, 1950. 1 claim. (Cl. 223-71.) 

2,648,470. Collar support. Ceasar A. Calder. Filed D 
23,1948. 18 claims. (Cl. 223-83.) . 
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(2,648,480. Easy packing deep container. Samuel P. Belsin- 
rm assignor to Belsinger, Inc. Filed July 12, 1948. 1 claim. 
pl. 229-7.) Front panel folds down to allow access to the bot- 

m of the container. 

2,648,481. Heavy duty fiber container. Samuel P. Belsinger, 
ssignor to Belsinger, Inc. Filed March P1950) Liclaims «(Cl 
$9-27.) Heavy duty shipping container for eggs and the like 

s double front and rear walls and a double central partition. 
$2,648,482. Heavy duty fiber container. Samuel P. Belsinger, 
jsignor to Belsinger, Inc. Filed March 1, 1950: 1 claim. 
$1. 229-27.) Similar to US. patent 2,648,482 (Aug. 11, 1953). 
tb 648,483. Heavy duty fiber container. Samuel P. Belsin- 
‘, assignor to Belsinger, Inc. Filed Nov. 9, 1951. 1 claim. 
Wl. 229-27.) Double walled container with separate cover flaps. 
12,648,484. Heavy duty fiber container. Jack Russell Belsin. 
4, assignor to Belsinger, Inc. Filed Feb. 19, 1951. 3 claims. 
i. 229-36.) Heavy duty fiberboard container with locking 
irs and slots for assembly of the container so that other fastening 

sans 1s unnecessary. 

92,648,485. Cardboard box spring hinge. Lewis D. Young, 

pgnor to Douglas Young, Inc. Filed Jan. 6, 1951. 2 claims. 
tt} Very similar to U.S. patent 2,648,486 (Aug. 11, 

93). 

@,648,486. Cardboard box. Lewis D. Young, assignor to 
Wuglas Young, Inc. Filed March 23, 1953. 4 claims. (Cl. 
3-44.) Piano-type hinge of lightweight sheet metal attached 
epaperboard box. 
#,648,487. Bag for packaging tacky polymeric materials. 
nk R. Linda, assignor to St. Regis Paper Co. Filed July 
#1947. 10 claims. (Cl. 229-55.) A fracture layer such as 
1 melting point wax or oil-saturated clay is used between the 
wy eezene or polyethylene coating which adheres to the filling 
poerial. 
8,648,543. Laminated ski. Edward W. Grabowski. Filed 
. 30, 1949. 2 claims. (Cl. 280-11.13.) A ski of box con- 
ction whose upper and lower sides are formed of laminated 
er or fabric bonded with a waterproof resin. 
648,614. Pressure sensitive adhesive sheet material. John 
artin and Chester S. Funk, assignors to Crown Zellerbach 
Ip. Filed Oct. 27, 1950. 11 claims. (Cl. 117-68.5.) Release 
Pring for the reverse side of pressure sensitive tape made from 

(t paper and the like, the coating comprising a combination 
ae omium stearato chloride and hydroxyethy] cellulose. 
97648,615. Method of flameproofing cellulosic wallboard and 
gle produced thereby. Harold C, O’Brien, Jr. Filed May 
@ 1949. 14 claims. (Cl. 117-71.) Cellulosic wallboard is 

fered flameproof by soaking in a hot aqueous solution of 
tH onium sulfamate, sodium tetraborate, and a suitable wetting 
mit. 

9,648,617. Filter medium and method of making the same. 
Niman D. Hanson, assignor to Union Carbide and Carbon Corp. 
Hl Sept. 2, 1948. Sclaims. (Cl. 117-155.) Anester resulting 
® the condensation of a polyhydric alcohol with a dienoic 
Mioacid is useful for impregnation of filter papers in contact 
i} water. 
548,620. Sticking together resin-impregnated cellulosic 
ics. Edward 8. Hole. Filed Jan. 5, 1951. 10 claims. 
(4) 154-138.) Laminating composition consists of aluminum 
xide, chalk powder, magnesium chromate, and water which 
Hyplied to the dry sheets and the pack pressed to form printing 
: s and matrices of the required thickness. 


“ 


“4 
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92)48,954. Refrigerated carton. Gordon D. Wheeler and 
Ps H. Reilly. Filed Sept. 7, 1950. 5 claims. (Cl. 62-91.5.) 
»bified carbon dioxide or containers for the same are supported 
uae partition between cans. 
g 49,034. Pulp wood product and method of manufacturing. 
_ fence U. Gramelspacher. Filed Sept. 17, 1949. 3 claims. 
92-40.) Hardboard product in which wood chips, sawdust, 
i) minimum of 5% of wood pulp fiber are mixed together in an 
“pus medium, formed on a wire, dried, treated with binder, 
sijedried to set the binder. 
20/49,035. Apparatus for making stiffened wrappers. Wil- 
QS. Cloud. Filed April 5, 1951. 15 claims. (Cl. 93-1.) 
Mune for insertion of stiffening strip inside of tubular candy 
ers. 
“149,135. Process for the production of insulating panels, 
ojoanels, furniture board, or the like. Werener Prase. Filed 
(28, 1950. 7 claims. (Cl. 154-28.) Panels with faces of 
eai veneer, plywood, or compressed sheets are filled with glass 
-aislag wool, or rock wool to make panels for doors, insulating 
ws, furniture board, and the like. 
319,154. Hydraulically operated paper cutter. Joseph 
ein, assignor to Super Speed Printing Machinery, Inc. Filed 
1/26, 1950. 8 claims. (Cl. 164-56.) Knife contro] mecha- 
t@linsures that the knife is raised to the upper limit of travel 


od}: stopping. 
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2,649,155. Sheet handling mechanism for cutting machines. 
William R. Spiller, assignor to Harris-Seybold Co. Filed Feb. 
24,1947. 37 claims. (Cl. 164-59.) A control means for control 
of the back gage on a sheet cutter work table. Forward and back- 
ward movement of the gage is controlled by a series of rods in the 
turret head with either automatic response to the cutting knife 
or manual actuation. 

2,649,195. Single blank carton with display card cover. 
Harry J. Rossi and Arthur J. Weiss, assignors to Robert Gair 
Co., Inc. Filed April 6, 1950. 2 claims. (Cl. 206-45.29. ) 

2,649,197. Container package structure. William Jameson. 
Filed June 23, 1951. 3 claims. (Cl. 206-47.) Nested paper 
cups containing a water-soluble material for a drink are sealed 
with wax to the body of the nested container. 

2,649,228. Shirt packaging device. William W. McFall. 
Filed April 19, 1951. 4 claims. (Cl. 223-71.) A portion of the 
panel folds over the collar and is supported by a strut device to 
protect the collar. 

2,649,229. Garment hanger. Gladys Sutter. Filed Jan. 2, 
1951. 12 claims. (Cl. 223-98.) Rounded shoulder supports of 
stiff paper or cardboard, used in conjunction with a wire or wood 
ae hanger provides support for the shoulders of the gar- 
ment. 

2,649,238. Consumer type container. Lewis C. Brooks, 
assignor of one third to Ira Milton Jones. Filed Feb. 17, 1950. 
2 claims. (Cl. 229-23.) Container with flaps on the unattached 
edges of the cover member, these flaps engaging in a groove in 
the upper edge of the carton body. The cover may be reclosed 
as often as necessary. 

2,649,239. Sealed container. Ransom C. Ellsworth, assignor 
to The Ohio Boxboard Co. Filed May 8, 1950. 1 claim. (Cl. 
229-33.) Hinged cover member is sealed by spot gluing to flaps. 

2,649,240. Blank for box production. Clyde L. Gilbert. 
Filed Oct. 13, 1947. 2claims. (Cl. 229-39.) 

2,649,371. Apparatus for deinking and defibering wastepaper. 
Charles 8. Reid. Filed May 3, 1949. 4 claims. (Cl. 92-1.2.) 
Horizontal cylinder with mesh bottom on lower half contains a 
central shaft with arms to mix and defiber wastepaper. Liquids 
and ink solids are removed continuously through the wire mesh 
bottom. 

2,649,372. Method of making sheet material. Leander H. 
Mills, assignor to The Garlock Packing Co. Filed Jan. 6, 1950. 
6 claims. (Cl. 92-21.) Flexible fibrous sheet for gasketing, etc. 
is formed by addition of chromate or dichromate to pulp, forming 
the web, then saturating the web with a mixture of animal glue, 
glycerine, and water. 

2,649,373. Paper printing foils for lithographic purposes and a 
process of preparing them. Wilhelm Neugebauer, Jakob Bar- 
thenheier, and August Rebenstock, assignors to S. D. Warren 
Co. Filed Oct. 18, 1948. 10 claims. (Cl. 95-6.) Photolitho- 
graphic printing plates comprising paper photosensitized by 
diazo compounds. 

2,649,385. Optically bleached fibrous material. John David 
Kendall and Douglas James Fry, assignors to Ilford Ltd. Filed 
Oct. 15, 1951. 13 claims. (Cl. 117-33.5.) Optical brightening 
agent. 

2,649,386. Coated paper and method for making same. 
Paul A. Snowman, Jr., assignor to North American Paper Process 
Co. Filed Feb. 21, 1948. 5 claims. (Cl. 117-38.) Coating 
method wherein the coating is applied as a pattern of minute 
mounds of coating separated by uncoated areas. Calendering 
the coated sheet forces the mounds into the web at the same time 
that the surface is leveled. 

2,649,394. Air-laying fiber felts. Allen M. Crewson, assignor 
to Wood Conversion Co, Filed June 29, 1951. 4 claims. (Cl. 
154-101.) Triethanolamine oleate introduced as a mist into the 
deposition chamber for air-laying fibrous mat material reduces 
the formation of festoons within the chamber. 
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2,649,957. Combined container and display rack. Joseph 
M. Gapstur. Filed Nov. 14, 1949. 1 claim. (Cl. 206-45.14.) 
resets sus which may be formed into a display rack for small ar- 
ticles. 

2,649,912. Back gage for paper cutterdrive disconnect for 
manual operation. Sydney Frankel, assignor to E. P. Lawson 
Co. Filed March 25, 1950. 2 claims. (Cl. 164-59.) Means is 
provided for disconnecting the back gage from hydraulic drive 
for manual operation. 

2,649,910. Drive mechanism for guillotine knife bars. Fred- 
erick W. Seybold, assignor to E, P. Lawson Co. Filed Aug. 20, 
1948. 5 claims. (Cl. 164-54.) Clamping means and the cutter 
knive in this mechanism are interconnected to ensure that the 
stack is firmly clamped before the knife is actuated. 

2,649,859. Disposable diaper. William A. Hermanson and Ger- 
ald I. Hermanson. Filed Feb. 10, 1951. 10 claims. (Cl. 128- 
287.) Disposable diaper composed of a permeable top sheet, an 
absorbent layer, and a plastic film backing sheet. 
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2,649,858. Disposable baby diaper. John M. Le Bolt, as- 
signor to The Cromwell Paper Co. Filed Jan. 9, 1951. 5 claims. 
(Cl. 128-284.) Disposable diaper provided with a pressure- 
sealable adhesive on the band for joining the front and rear panels. 

2,649,807. Plant shipping container. Alexander 8. Ritter. 
Filed Nov. 28, 1950. 2 claims. (Cl. 47-37.) Container for 
shipment and display of plotted plants. 

2,649,719. Suction roll seal assembly. Lloyd Hornbostel, 
assignor to Beloit Iron Works. Filed April 27, 1949. 7 claims. 
(Cl. 92-53.) Sealing device for suction rolls wherein the sealing 
strip is held in engagement with the inside of the roll by pressure 
from an inflated rubber tube contained in the slot beneath the 
seal strip. 

2,649,718. Rotary refiner. Edmund P. Arpin, Jr. Filed 
Noy. 7, 1952. 3 claims. (Cl. 92-26.) Similar to U. 8. patent 
2,649,717 (Aug. 25, 1953). 

2,649,717. Rotary refiner. Edmund P. Arpin, Jr., and Ray- 
mond P. Frye. (Frye’s interest assigned to Arpin.) Filed Aug. 
28, 1951. 4 claims. (Cl. 92-26.) This refiner comprises an 
abrasive cylindrical liner within which a shaft containing refiner 
elements is rotated. Rotation of the shaft forces the elements 
against the abrasive liner; clearance of the elements is controlled 
through the hollow shaft. 

2,649,676. Apparatus for handling cartons. Charles E. Kerr 
and Roscoe Elsheimer, assignorsto Food Machinery and Chemical 
Corp. Filed July 8, 1946. 17 claims. (Cl. 53-138.) Machine 
erects flange collapsed on the under side of the carton cover, then 
closes the cover. 

2,649,674. Packaging machine. Harold L. Bartelt, assignor of 
45% to Donald H. Bartelt. Filed June 13, 1949. 16 claims. 
(Cl. 53-89.) Bags are formed from a strip of heat-sealable film 
material, filled and severed from the web. The machine features 
adjustability of bag size. 

2,649,673. Packaging machine. Harold L. Bartelt, assignor 
of 45% to Donald E. Bartelt. Filed April 23, 1952. 5 claims. 
(Cl. 53-86.) Machine for forming a pair of bags from heat- 
sealable material and filling the bags at separate stations, then 
severing from the web. 

2,650,002. Apparatus from feeding fibrous material. Philip 
Sidney Farley, assignor to Noble Co. Filed July 27, 1948. 1 
claim. (Cl. 222-238.) An agitator is mounted above a screw 
conveyor for removal of scrap asbestos from a storage bin. 

2,650,006. Garment hanger. Carl N. Bergstrom, assignor to 
Waldorf Paper Products Co. Filed Nov. 4, 1948. 8 claims. 
(Cl. 223-88.) 

2,650,015. Carton. William P. Frankenstein. Filed Jan. 
2, 1948. 9 claims. (Cl. 229-31.) Carton shipped in flat con- 
dition and assembled by user for shipment or display. 

2,650,016. Parcel bag. Harold I. McMillan, assignor to 
Cohoes Envelope Co., Inc. Filed March 31, 1949. 3 claims. 
(Cl. 229-55.) Reinforcing panel of heavy paper or cardboard 
strengthens the bottom of paper bags. 

2,650,038. Automatic web rewinding machine. Jasper Kie- 
vit, assignor to The Crystal Waxing Co. Filed March 29, 1947. 
4claims. (Cl. 242-56.) Rewinder for small rolls of waxed paper 
of measured length contains two mandrels which are alternately 
filled and discharged. 

2,650,039. Rewinding machine. Thomas N. Carter, assignor 
to Cameron Machine Co. Filed Nov. 28, 1950. 4 claims. (Cl. 
242-65.) Rewinding machine wherein the surface speed of the 
rewind roll is maintained constant as the diameter increases. 

2,650,093. Blank feeding mechanism. Albert F. Shields, 
assignor to S & S Corrugated Paper Machinery Co., Inc. Filed 
March 38, 1949. 3 claims. (Cl. 271-44.) Blank feeding mech- 
anism employs a chain mounted between crank arms for moving 
the blank any desired distance. 

2,650,109. Apparatus for aligning and sorting sheets of paper, 
etc., and parts therefor. Claude W. Johnson. Filed Dec. 9, 
1949. 30 claims. (Cl. 282-1.) Apparatus for aligning and 
sorting cards for a punched card system. 

2,650,128. Carriers for containers. Ralph J. Failor. Filed 
Sept. 17, 1948. 14 claims. (Cl. 294-87.2.) Carrier for bottles 
and cans with openings through which the top of the container 
is forced, whereupon the bead or crown of the container is engaged 
by a deformed flap in the opening. 

2,650,163. Butadiene-styrene sized paper and method. El- 
eanor F’. Horsey and William D. Thompson, assignors to Hercules 
Powder Co. Filed May 21, 1947. 11 claims. (Cl. 92-3.) 
Wet strength and resistance to penetration of water-base inks 
are greatly improved by addition to the beater of a butadiene- 
styrene copolymer latex. 

2,650,261. Gas-filled electric cable with paper and polysty- 
rene insulation. HKdward L. Davey, assignor to W. T. Glover & 
Co. Ltd. Filed Sept. 27, 1950. 2 claims. (Cl. 174-25.) 
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2,650,459. Wrapping machine. James J. McGinley, assignor 
to American Machine and Foundry Co. Filed May 17, 1947. 
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12 claims. (Cl. 53-110.) Machine for automatically wrapping 
and sealing articles such as sliced or unsliced loaves of bread. 

2,650,565. Coating machine and electrode panel_ therefor, } 
Laurence W. Spooner, assignor to General Electric Co. Filed} 
Dec. 30, 1949. 3 claims. (Cl. 118-51.) Device for depositing | 
fibers or abrasive particles by electrostatic force on an adhesively |) 
coated base sheet employs electrodes completely enclosed in an} 
insulating material to inhibit corona formation. ; 

2,650,643. Sealing mechanism for wrapping machines. Al-|) 
fred R. Fuches. Filed April 3, 1948. 24 claims. (Cl. 154-42.) 
Heated and cooled rollers successively engage the areas to be sealed 
on articles (e.g., loaves of bread) wrapped with waxed paper. } 

2,650,705. Method and apparatus for handling paper. Her- 
bert T. Randall, assignor to The Champion Paper and Fibre 
Co. Filed Aug. 5, 1946. 14 claims. (Cl. 209-123.) Sorting 
station platform mounted above a conveyor is composed of small, 
closely spaced rollers to facilitate moving the stack onto the con- 


veyor. 

3,650,751. Carton. Edwin Carl Goers, assignor to Marathon 
Corp. Filed June 5, 1951. 1 claim. (Cl. 229-31.) Folding 
carton may be erected without adhesive and contains a locking 
flap which engages the hinged cover. 

2,650,825. Paper jogger. Harold E. Cooper. Filed April 
20, 1950. 1claim. (Cl. 271-89.) Small paper jogger energized 
by an electromagnet. 


i 
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R23,712. Combination shirt board and collar protector. Jo-}) 
seph A. O’Reilly. Application for reissue Oct. 3, 1952. 15} 
claims. (Cl. 223-71.) | 

2,651,076. Thermoplastic _ film-forming machine. Lloyd) 
Hornbostel, assignor to Beloit Iron Works. Filed Aug. 17, 1949, \ 
13 claims. (Cl. 18-9.) Shearing roll is opposed by an arcuatels 
shaped shoe which controls thickness of coating or film by the 
pressure applied to the shoe. 

2,651,077. Machine for coating with thermoplastic materials. 
Edgar J. Justus, assignor to Beloit Iron Works. Filed Dee. 30, 
1950. 6 claims. (Cl. 18-9.) Thermoplastic coating is ap- 
plied to paper at the nip formed by the doctor roll and shearing 
roll; the pressure at the nip controlled by a diaphragm system 
with pressure applied along the roll in a manner that does no 
interfere with rotation. 

2,651,131. Package wrapper. Gretchen G. Long and Vera 
Y. Long. Filed Feb. 18, 1950. 6 claims. (Cl. 41-34.) Faney 
wrapping paper. 

2,651,153. Assembling and gluing for interlocking containers 
Edward N. Burnett, assignor to Gerber Products Co. Filed 
Oct. 3, 1950. 18 claims. (Cl. 53-3.) Containers are glue 
together in pairs by means of projecting flaps formed as a pat 
of the container. 

2,651,241. Antideflection roll, method of assembly, and uses 
Lloyd Hornbostel, assignor to Beloit Iron Works. Filed Mey 
17, 1949. 11 claims. (Cl. 92-73.) A calender roll contains # 
central shaft on which the external shell is supported by concer 
tric rings and a rubber insert sleeve. The load is carried by the! 
central shaft and the shell retains a true cylindrical shape. 

2,651,242. Calender roll guide and feed mechanism. Walten® 
W. Neely, assignor of one half to Herbert W. McAfoos. Filed 
Sept. 24, 1947. 4 claims. (Cl. 92-74.) Guide rollers mounted 
on alternate sides of the rolls in a calender stack are brought 
into contact with the associated roll to automatically thread the” 
web through the stack. 

2,651,283. Conveyorand adhesive applicator for carton blanks 
Julius A. Zinn, Jr. Filed June 30, 1949. 3 claims. (Cli 
118-2.) Conveyor system for handling irregular-shaped carton 
blanks employs blank engaging lugs to carry the blanks past 
the adhesive applying rolls. 

2,651,284. Wax coating apparatus. Julius A. Zinn, Jr., Odd 
Wennberg, and Jack Swendsen. (Wennberg and Swendsen’si! 
interest assigned to Zinn.) Filed June 1, 1950. 10 claims. (C 
118-6.) Formed cartons are immersed in a wax bath, them 
drained as they pass through a heated chamber. ; 

2,651,287. Electrostatic coating apparatus. Robert H. Tur 
ner, assignor to Ransburg Electro-coating Corp. Filed March 10; 
1949. 7 claims. (Cl. 118-51.) Electrostatic atomizing and 
deposition of coating material on a sheet is accomplished by a 
elongated discharge head with plates at either end to control dis 
persion from the end of the head. 

2,651,364. Method of and apparatus for cutting paper 
like webs. Arthur Ashman, assignor to Colodense Ltd. File 
June 24, 1950. 7 claims. (Cl. 164-17.) Apparatus for severingh 
bag tubing into bag lengths by means of knives mounted abov 
and below the forming plate. ; 

2,651,409. Tissue dispenser. Joseph W. Fay, assigno 
one half to Irwin J. Mendels. Filed April 29, 1952. 5 el 
(Cl. 206-57.) Disposable cardboard carton with tear lines ff 
packaging tissues in a dispensing box. 

2,651,447. Storage bin. Charles R. Seaborne, assignor i 
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fhilmany Pulp & Paper Co. Filed July 7, 1949. 2 claims. 
‘Cl. 229-4.5.) Storage bin for farm crops, bulk chemicals, etc., 
‘ith multi-ply paper wall having metal banding reinforcement 
jontained within the wall. 

) 2,651,448. Filler for cartons. John L. Dusseault, assignor to 
fatent Protection Corp. Filed Aug. 19, 1950. 2 claimsss (Cl: 
#29-14.) Triangular corrugated board fillers are employed to 
josition a boat or similar object within a container formed from 
rrugated board. 

9 2,651,449. Container construction. Edward N. Burnett, 
psignor to Gerber Products Co. Filed Jan. 28, 1950. 12 
#aims. (Cl. 229-23.) Container construction for interlocking 
vo units for shipment which may be readily separated to individ- 
‘al units. 

2,651,450. Sealed container. Ransome C. Ellsworth, assignor 
ib) The Ohio Boxboard Co. Filed May 8, 1950. Iclaim. (Cl. 
9-44.) Paperboard container with a reclosable cover and 
jued seals to prevent pilfering. 

2,651,451. Valve bag. Richard F. Bennett, assignor to 
niversal Paper Bag Co. Filed April 18, 1950. 1 claim. (Cl. 
oS) Fringe elements on the inner edge of the valve pro- 
des a seal in the valve bag claimed. 

4% 2,651,571. Alkaline treating method for obtaining ramie and 
‘ther fibers. John C. van Dyk, assignor to Howard E. St. John 
shd Laura P. St. John. Filed June 26, 1948. 7 claims. (Cl. 


' 


{-10.) Cooking liquor for undecorticated ramie, jute, hemp, 


jal, pita, and linen or seed flax contains an alkali metal silicate. 
yl ethanolamine, and oleic acid. 
2,651,580. Mineral coated paper and coating composition 
wferefor. Arthur Reilly, assignor to 8. D. Warren Co. Filed 
Hypt. 1, 1949. 12 claims. (Cl. 106-144.) Ammonium resinate 
ded to mineral coating composition imparts sufficient water 
aipellence to the surface to reduce the quantity of lithographic 
~vid required. 
2,651,581. Method of making a cuprammonium cellulose 
ution. Edward J. Cortney, assignor to Cellulose Fibers, Inc. 
ied July 30, 1952. 4claims. (Cl. 106-167.) Similar to U.S. 
Hptent 2,651,582 (Sept. 8, 1953). 
92,651,582. Method of making a cuprammonium cellulose so- 
fion. Edward J. Courtney, assignor to Cellulose Fibers, 
J Filed Dec. 22, 1952. 10 claims. (Cl. 106-167.) Method 
aid machine for making fiber-free cuprammonium cellulose solu- 
n. 
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2,651,873. Molded decoy. Arthur H. Risch and Arthur J. 
tlson, assignors to Pulp Reproduction Co. Filed Dec. 14, 
50. 3claims. (Cl. 43-3.) Molded pulp decoy with detach- 
ae head allows forming a seamless body. 
| ,651,897. Container forming and filling machine. Stanley 
4) Howard assignor to Pneumatic Scale Corp., Ltd. Filed June 
Th 1947. 1 claim. (Cl. 53-89.) Heat-sealable paper web is 
| hs ned into bags and filled with a measured quantity of a prod- 
i | such as tea. 

2,651,898. Apparatus from packing and sealing shipping 

jes. Wallace D. Kimball, assignor to Emhart Manufacturing 
ij). Filed Nov. 14, 1947. 3 claims. (Cl. 53-91.) Container 
-#nks are erected, adhesive applied, the container filled, and the 
“ib flaps sealed in this apparatus. 

2,651,899. Book and wrapper feed mechanism for wrapping 
saichines. Raymond E. Ackley, assignor to W. F. Hall Printing 
Filed April 20, 1950. 3 claims. (Cl. 53-98.) Band wrap- 
9? and its associated book magazine, etc., are fed simultaneously 
otfo the bite between conveyor belts of this machine. 

,651,900. Wrapping machine. Bernard Heilman, assignor 
AYL. A. Young Spring & Wire Corp. Filed July 5, 1951. 15 

ims. (Cl. 53-98.) Rodlike articles are bound together by 
ots wrapping machine that employs adhesive tape and a rotary 
«Papping head at each wrapping point. 
1,651,976. Grinding disk. Daniel Sutherland, assignor to 
- nel M. Sutherland and Douglas G. Sutherland. Filed Nov. 
1952. 14 claims. (Cl. 92-26.) Grinding disk wherein the 
sisage of pulp between the faces is controlled by check rings in 
e) disk face. 
%§,652,059. Index card and removable index tab. Frank Lloyd 
‘Mssell, assignor to Georgene Parkin Wassell. Filed Nov. 15, 
}0. 6claims. (Cl. 129-16.8.) Perforations along one side of 
)s index card provides for attachment of tabs for special index- 
/ of the card. y , a ne 
%),652,077. Feeding mechanism for chippers. Ronalc ; 
xander, assignor i Carthage Machine Co. Filed Nov. 22, 
0. 3 claims. (Cl. 144-176.) Thin, irregular material such 
‘ssawmill waste is confined between a conveyor and rollers and 
3 into the chipper at a constant rate. 
652,157. Overhead log carrier. Jakob Wyssen. Filed 
‘Ny 14, 1947. 6 claims. (CI. 212-98.) Overhead log carrier 
-yploys control elements to prevent movement of the carrier 
‘ijle the load is hoisted. 
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2,652,185. Corner locking construction for paperboard con- 
taimers. Ralph E. Acker, assignor to Container Corp. of America. 
Filed Jan. 6, 1950. 10 claims. (Cl. 229-35.) Corner locking 
construction for tray-type paperboard container. j 

2,652,186. Carton. Julius A. Zinn, Jr. Filed March 8, 1947. 
6 claims. (Cl. 229-38.) Closure flaps seal carton to prevent 
loss of finely divided materials or liquids. 

2,652,187. Paper bag handle. Harford K. Steen and Harold 
L. Thompson, assignors to Interstate Bag Co., Inc. Filed July 
8, 1950. 8 claims. (Cl. 229-54.) 

2,652,247. Feed mechanism for carton blank forming appa- 
ratus. Gideon Kane. Filed May 29, 1950. 4 claims. (Cl. 
271-2.4.) A web of paper or boxboard is printed and perforated 
along one edge, then fed into this mechanism where a feed belt 
engages the perforations to ensure registration with the blank- 
forming apparatus. 

2,652,325. Asbestos dispersions. Izador J. Novak, assignor 
to Raybestos-Manhattan, Inc. Filed April 1, 1952. 7 claims. 
(Cl. 92-1.) Chrysolite asbestos fibers dispersed with a water- 
soluble fatty acid soap exhibit improved performance on the pa- 
per machine when the pH is raised by addition of an alkali such 
as potassium hydroxide. 

2,652,351. Paper adhesive tape. James 8S. Gerhardt, assignor 
to Eastman Kodak Co. Filed Sept. 2, 1949. 3 claims. (Cl. 
154-53.5.) Pressure sensitive tape is formed with a laminated 
paper backing and two or more layers of pressure sensitive ad- 
hesive applied to one side and an impermeable material applied to 
the other side to prevent adhesion of the tape in the roll. 

2,652,374. Water resistant paper coatings and method of 
making same from urea-formaldehyde, ammonium metaphos- 
phate, amylaceous material, and clay. Ralph N. Thompson, 
assignor to Calgon, Inc. Filed Jan. 31, 1951. 7 claims. (Cl. 
260-17.3.) Water resistant coating for paper or paperboard 
contains clay, melamine or urea-formaldehyde resin, starch, about 
0.20% ammonium metaphosphate, and has a low initial viscosity 
that does not increase upon aging. 

2,652,375. Production of articles of improved water resistance 
from urea-formaldehyde resins. David I. Cordier and William 
D. Williams, assignors to Libbey-Owens-Ford Glass Co. Filed 
March 8, 1951. 4 claims. (Cl. 260-17.3.) Molding composi- 
tion with improved water and shrink resistance is made by impreg- 
nation of alpha-cellulose with melamine-formaldehyde, drying, 
then impregnating with urea-formaldehyde and drying and grind- 
ing to powder form. 
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2,652,670. Wrapping and sealing machine for tampons. 
John A. Carrier, assignor to Sanitary Products Corp. Filed 
Noy. 20, 1950. 3 claims. (Cl. 53-134.) Tampons are wrapped 
in a thermoplastic material such as cellophane and sealed by suit- 
able heating elements while the items are carried in a conveyor 
unit. 

2,652,834. Cigarette paper. Milton O. Schur and Robert 
M. Levy, assignors to Kcusta Paper Corp. Filed March 7, 
1952. 8 claims. (Cl. 131-15.) Cigarette paper treated with 
diammonium phosphate, guanidine carbonate, and tetrasodium 
phosphate burns to a grayish-white, cohesive ash. 

2,652,835. Cigarette paper. Milton O. Schur and Robert 
M. Levy, assignors to Ecusta Paper Corp. Filed March 7, 1952. 
4 claims. (Cl. 131-15.) Cigarette paper treated with approxi- 
mately 0.75% of guanylurea phosphate burns with a grayish- 
white ash that adheres to the tobacco ash. 

2,652,867. Portable log debarker for sawmills. John R. Bos- 
well, assignor to The Bark-Off Corp. Filed Oct. 10, 1949. 17 
claims. (Cl. 144-208.) Bark is abraded from crooked and ir- 
regular logs by spur wheels, chains flails, and smooth tired wheels 
in this device which may be disassembled to facilitate movement 
to a new location. 

2,652,868. Bark-removing tool having oppositely rotating 
toothed rollers. Reginald H. Grant. Filed Oct. 10, 1952. 3 
claims. (Cl. 144-208.) Oppositely rotating rollers in the head 
of this bark-removing tool force the head between the log and 
bark of redwood. 

2,652,878. Method of making shock absorbing and insulation 
material. George A. Gerard, assignor to Cottonwood Products, 
Inc. Filed Nov. 30, 1951. 1 claim. (Cl. 154-28.) Laminated 
sheet useful for shock absorbent wrapping or insulating material 
is made by spraying a macerated printed paper with a printing 
ink solvent, then incorporating the material between cover sheets 
of kraft paper and embossing the sheet. 

2,652,921. Flatware package. Thomas W. Foster, assignor 
to Container Corp. of America. Filed May 21, 1951. 4 claims. 
(Cl. 206-45.19.) Paperboard tray contains an insert for holding 
flatware in nested relation in a series of slots with slits for holding 
the blade of a knife or similar article. 

2,652,922. Container for packaging toruslike objects and ar- 
ticles. Edward F. Schweich, assignor to Lewin-Mathes. Filed 
March 8, 1950. 6 claims. (Cl. 206-59.) Corner flaps from the 
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Asphaltic products for lamination 
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nical information or samples. 
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square bottom section are folded over the octagonal top section to 
form a package for pancakelike objects. 

2,652,968. Bottle carrier. Hubert Velman Bolding, assignor 
to The Bradley & Gilbert Co. Filed July 2, 1948. 4 claims. 
(Cl. 229-28.) 

2,652,969. Carton. Harold A. Pfaff, assignor to Marathon 
Corp. Filed Dec. 3, 1951. 7 claims. (Cl. 229-33.) Folding 
carton comprises a tray with hinged cover engaged by a locking 
flap on the front wall of the tray portion. 

2,652,970. Folded-blank carton. Walter C. George, assignor 
to Gaylord Container Corp. Filed Oct. 1, 1948. 2 claims. 
(Cl. 229-37.) Carton formed from one-piece folded blank. 

2,652,971. Disposable drinking cup. Jack K. McFarland 
and Wilmer C. Neiss. Filed July 3, 1950. 1 claim. (Cl. 229- 
52.) Paper cup lined with metal foil. 

2,652,972. Paper bag. Harold C. Davis, assignor to Bemis 
Bro. Bag Co. Filed Oct. 13, 1949. 2 claims. (Cl. 229-55. ) 
Paper bag with cardboard bottom and reinforcing paperboard 
corner strips for storage of empty cans in warehouse stacks. 

2,653,079. Process for the preparation of chlorine dioxide. 
Ernst Wagner, assignor to Deutsch Gold- und Silber-Scheid- 
enstalt vormals Roessler. Filed June 6, 1949. 3 claims. (Cl. 
23-152.) A dry gas is passed through an acidified chlorate reac- 
tion solution in such quantity that the entrained water vapor 
controls the exothermic reaction at a temperature of 75 to 90°C, 

2,653,110. Manifolding transfer and method of making. 
Jerome G. Zimmerman, assignor to The Standard Register Co. 
Filed March 17, 1948. 15 claims. (Cl. 117-36.) Transfer 
coating that is white, solid, and nonsticky is developed on the 
receiving sheet by exposure to anhydrous ammonia to a semi- 
black, clear, nonsmudging image. 

2,653,126. Method of marking. Harold G. Greig, assignor 
to Radio Corp. of America. Filed Feb. 23, 1950. 6 claims. 
(Cl. 204-2.) Facsimile or telautograph paper sensitive to an elec- 
trical current is produced by impregnation with a solution of 
sodium nitrite and sodium sulphamate. 
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2,653,429. Method and means for packaging. Francis Henry 
Fitzgerald. Filed Sept. 24, 1951. 4 claims. (Cl. 53-9.) Pack- 
aging method for finely ground material such as taconite ore in- 
volves filling a trough of paper, winding into a spiral, and adhe- 
sively gems the edges of the trough to the previously wound 
material. 
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package-wrapping machine. ; 

2,653,520. Pulp treating apparatus. Karl Arvid Karlsson 
Filed April 22,1948. 5 claims. (Cl. 92-26.) Tank with impel} 
ler mounted near the bottom to defiber dry lap, wastepaper, ete} 

2,653,521. Apparatus for wet-treating fibrous matters} 
Sten EK. Ahlfors. Filed Nov. 4, 1946. 7 claims. (Cl. 92-36, 
Apparatus for screening, washing, or dewatering pulp comprises 
a vibrating, perforated drum mounted for rotation within a vis 
brating vat. ’ 

2,653,522. Paper machine. Lloyd Hornbostel, assignor td 
Beloit Iron Works. Filed Sept. 10, 1947. 11 claims. (Cl 
92-49.) Press rolls are arranged so that the nips lie in a horizon. 
tal plane to facilitate threading the tail of the web through the 
press section. 

2,653,523. Reverse section press assembly. Lloyd Hornbos 
tel, assignor to Beloit Iron Works. Filed Sept. 27, 1950. 
claims. (Cl. 92-49.) The web traveling through the press sec 
tion is always supported by one of several felts while suction is 
applied successively through opposite faces of the web. 

2,653,524, Carton erecting mechanism. Robert J. Hickin, 
assignor to The Ohio Boxboard Co.. Filed May 2, 1951. 10 
claims. (Cl. 93-51.) Erecting mechanism for hook-end cartons, 

2,653,566. Web coating machine. Elmer J. Worden. Filed} 
Jan. 18, 1951. 2 claims. (Cl. 118-63.) An air jet, located at} 
the back side of the coating nip, is directed at the edge of the web: 
to wipe the coating from the web and prevent accumulation of} 
coating on the rolls. 

2,653,635. Bark removing machine. Donald Denison, as- 
signor to Bates & Chard Co. Filed Oct. 1, 1951. 2 claims, 
(Cl. 144-208.) Bark is removed from slab wood by swinging 
hammers flexibly attached to a rotating shaft. Length of the 
hammers is adjusted to approximate the curvature of the slab. 

2,653,708. Carton and packing cell. Richard O. Spalding, 
assignor to Owens-Illinois Glass Co. Filed April 26, 1949. 3 
claims. (Cl. 206-46.) Folded insert is employed to space a 
bottle within a carton and prevent contact with the sides. 

2,653,710. Packaging window shades. Charles M. Judd,} 
assignor to The Chas. W. Breneman Co. Filed Sept. 8, 1950. 
1 claim, (Cl. 206-59.) Core for winding replacement shades 
consists of a paper or cardboard tube. 

2,653,727. Taping machine. Adolph A. Wagner, Arnold J. 
Werner, and William R. Ross. Filed April 8, 1950. 2 claims. 
(Cl. 216-22.) Machine applies tape to top flaps of cartons o8 
conveyor, severs tape between cartons, and rolls down ends ¢? | 
tape, 
2,653,740. Slip-resistant pants guard for coat hangers. Wik 
liam F. Tufts, assignor to L. M. Leathers Sons. Filed Feb. 28, & 
1952. 1 claim. (Cl. 223-98.) Slip-resistant material is applied 4 
to the paperboard strip on a wire coat hanger. : 

2,653,742. Bottle carrier. Grover C. Currie, assignor to 
Dacam Corp. Filed June 7, 1951. 8 claims. (Cl. 224-45.) 

2,653,743. Machine for placing dishes in cartons or containers. ¢ 
Richard C. Stenger, assignor to Sutherland Paper Co. Filed) 
Jan. 10, 1949. 2 claims. (Cl. 226-2.) Suction cup device re- 
moves a single paper plate from the bottom of a stack and drops 
same into a chute for delivery to a waiting carton. t 

2,653,749. Bottle carrying carton. Jack Milchin. Filed ¥ 
Jan. 26, 1949. 1 claim. (Cl. 229-28.) 

2,653,740. Carrier for bottles and the like. Oscar L. Vines. 
Filed Feb. 26, 1949. 6 claims. (Cl. 229-28.) 

2,653,830. Manifolding. Douglas A. Newman, assignor to} 
Columbia Ribbon and Carbon Manufacturing Co., Inc. Filed 
Aug. 10, 1948. 14 claims. (Cl. 282-19.) Perforations in band 
of adhesive applied to a web make rolling the web possible without 
wrinkling or tearing. 

2,653,854. Corrosion inhibiting packaging material and }) 
method of packing. Charles H. Schaar, assignor to The Crom- f 
well Paper Co. Filed Oct. 17, 1949. 7 claims. (Cl. 21-2.5.) 
Vapor phase rust inhibitor for adding to wax coating composition } 
is made by reacting dichlorohexylamine and caprylic acid at room } 
temperature, 
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MAKES SALESMEN OUT OF 


a In a supermarket, wrappers, labels 
and packages are salesmen—all com- 
peting for recognition by the shopper. 


TITANOX titanium dioxide pigments 
contribute to the display and recogni- 
tion value of all types of paper used in 
wrappers and packages. Whiteness, 
brightness, opacity, color, contrast and 
other effects are all obtainable with 
these strongest of white pigments. 


Write our Technical Service Depart- 
ment for assistance with your paper 
pigmentation problems. Titanium 
Pigment Corporation, 111 Broadway, 


_ New York 6, N. Y.; Atlanta; Boston 6; 


Chicago 3; Cleveland 15; Los Angeles 22; 
Philadelphia 3; Pittsburgh 12; Port- 


land 9, Ore.; San Francisco 7. In Canada: 


_ Canadian Titanium Pigments Limited, 


Montreal 2; Toronto 1. 


TITANIUM PIGMENT 
CORPORATION 


Subsidiary of NATIONAL LEAD COMPANY 


COLUMBIA-SOUTHERN 


{ 
: INSTALLS TWO NEW 


CAUSTIC ss ODA 


SURREY sD bt Gals 


These two new Columbia-Southern liquid caustic soda 
storage depots in Chicago, Illinois, and Carteret, New 
Jersey, are examples of Columbia-Southern’s progressive 
attitude on customer sefvice. 

The addition of these new storage facilities will assure 
continuing prompt deliveries to Columbia-Southern 
customers in the two market areas. 

Consumers of liquid caustic soda can be serviced by tank 
cars from the two new areas as well as from these strategic 


CARTERET 


plant sites: Barberton, Ohio; Corpus Christi, Texas; Lake 
Charles, Louisiana; and Natrium, West Virginia. 
Deliveries to less-than-carload customers are made in 
tank trucks by jobbers who maintain caustic storage 
facilities at many points. 
Specify Columbia-Southern caustic soda for a good 


product, fast dependable delivery, free technical assist- | 
ance, Courteous treatment, special care in the handling | 


of your orders. Contact your nearest district office today. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER, PITTSBURGH 22, PENNSYLVANIA 


DISTRICT OFFICES: CINCINNATI* CHARLOTTE 
* CHICAGO * CLEVELAND * BOSTON * NEW 
YORK © ST. LOUIS * MINNEAPOLIS ¢ NEW | 
ORLEANS® DALLAS* HOUSTON ® PITTSBURGH 
* PHILADELPHIA * SAN FRANCISCO 


